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ABSTRACT
The impact of the adoption of IT-based accounting systems on the audit function and
the potential risks that are associated with auditing in such an environment have been
recognised by the literature relating to developed countries. However, the direct impact
of these risks on the level of audit risk in an IT-based accounting environment has not
been investigated. Accordingly, this study attempts to fill this gap by investigating
empirically the impact of the adoption of IT-based accounting systems on the level of
audit risk in a developing country, namely Saudi Arabia (SA). In particular, it seeks to
explore whether the level of audit risk has increased or decreased after the adoption of
these systems by auditors' clients.
Due to the lack of literature relating to auditing IT-based accounting systems within the
Saudi context, and also because of the lack of a theory which can be utilised to examine
the impact of the adoption of such systems on the level of audit risk in a developing
country like SA, the grounded theory (i.e. inductive) approach was employed to
establish a theoretical model for this study. The study started with a review of the
literature which covers this issue in developed countries. Then interviews were carried
out with some representatives of audit firms in SA with the objective of collecting data
to obtain insights into the experience of these firms regarding the audit of such systems.
The findings from the literature study and the interviews were combined to develop a
theoretical model for the purpose of elucidating the variables that were thought to have
an influence on the level of audit risk in an IT-based accounting environment in SA.
Finally, a questionnaire was used to test this model in order to support or refute
theoretical propositions.
The findings supported the study's theoretical model of the variables that influence the
level of audit risk in an IT-based accounting environment in SA. In particular, the
results supported the expected relationships among variables as depicted in the model of
the research. Finally, in the light of the findings of this research, it can be concluded that
the adoption of IT-based accounting systems by clients of audit firms in SA has
contributed to a possible increase in audit risk. This can be explained, on the one hand,
by the existence of some risks in the clients' IT-based accounting environment such as
clients' accounting software which is often unsuitable, clients' staff are often
insufficiently competent in dealing with IT-based accounting systems, and also clients'
internal control systems in such an environment may be weak. On the other hand, there
appear to be a number of audit firms which are insufficiently qualified to audit in an IT-
based accounting environment. Problems identified included firstly, applying an
unsuitable audit approach when examining the reliability of IT-based accounting
systems, and secondly, a lack of competence in auditing such systems.
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CHAPTER ONE
INTRODUCTION
1.1 Foreword to the Chapter
Competition, financial pressure and, more recently, globalisation has pushed businesses
to harness, among other things, the benefits of information tecluiology l (IT).
Organisations in Saudi Arabia (SA) are starting to embrace the use of IT. One way that
businesses have utilised this is by using IT to process their financial information.
Consequently, this study seeks to examine the impact of such developments on audit
risk in SA.
The aim of this chapter is to introduce the research problem undertaken in this study.
For this purpose, the chapter includes the following sections: Section Two provides a
background to the research problem; Section Three includes a statement of the research
problem; Section Four sets out the aim and objectives of the research; Section Five
highlights the importance of the study; Section Six outlines the structure of the thesis;
and the last section provides the chapter's summary.
1.2 Background to the Research Problem
The revolution which has taken place in information technology is one of the most
important forces that has changed the business environment in recent years (Hollander,
1996). Nowadays, IT has been made available even to small businesses as a result of the
development of microcomputers (Taylor and Glezen, 1994). The introduction of this
I Information technology was defined by Monk (1991, p. 21) as "the technology of automated
information processing and communication".
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information technology into accounting systems creates what is known as computerised
accounting systems or IT-based accounting systems (Lanier, 1992; Hickman, 1994)2.
The introduction of these computerised systems has resulted in accounting systems
becoming more complex and more powerful (Taylor and Glezen, 1994).
The change of accounting systems from manual to IT has also impacted on audit
approaches (Hollander, 1996). This has resulted from the tremendous impact of
computer technology on the way in which accounting information is processed and has
lead to a reassessment of audit techniques. In addition, the loss of visibility of the audit
trail and the shift of the physical control of data processing from a centralised
department to an end user present new risks posed by advancements in IT (Vasarhelyi
and Lin, 1988). The impact of such IT-based accounting systems on the audit function
has created the need for auditors to be familiar with the nature of IT and have the ability
to cope with its rapid development in order to understand the client's accounting
systems and analyse their associated risks (Bell et al., 1999). In particular, auditors need
to be aware of the absence of available independent outside evidence to support
transactions (Cosserat, 2000). Also, they need to be aware of the lack of evidence of
authorisation for transactions and the visibility of the trail to the human eye (Bell et al.,
1998).
The increased use of IT-based accounting systems by audit clients has given rise to the
question of the capability and competence of audit firms in this new environment. This
question focuses on the issues of the competence of the auditors and also the sufficiency
2 Both terms are used. However, in recent years, the term "IT-based accounting systems" has
dominated. Accordingly, the term "IT-based accounting systems" will be used in the ensuing
discussion. Its definition is provided in Chapter Three (Subsection 3.2.1).
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of their audit techniques and methods that are used to deal with the features of this new
environment. The importance of these issues increases in this environment since many
traditional audit aids, such as the notion of the separation of duties, cannot always exist
(Cosserat, 2000). This new situation has stimulated some writers (e.g. Williams, 1991;
Bell et al., 1998 and 1999; Debreceny and Gray, 1999; Higson, 2002) and some
professional bodies to investigate the impact of the advent of IT-based accounting
systems on the audit function. Among these writers are Bell et al., (1998, p.14) who
stated that "Auditors are increasingly concerned about the implications of information
technology for assessing risk and planning the engagement. IT has a direct impact on
control risk and may preclude the auditor from performing a purely substantive audit".
In addition, Woolf (1997, p. 403) summarised the implications of the introduction of the
computer into accounting systems for the profession. These were:
a- The way in which accounting data are recorded.
b- The way in which such recording must be controlled and authenticated.
c- The training needs and attitudes of the staff responsible, at both management and
technical levels.
d- The way in which the process and its results must be audited.
In Saudi Arabia, the IT environment can be considered to be in its infancy when
compared to developed countries like Japan, the United Kingdom (UK) and the United
States of America (USA). However, the IT environment in SA has changed remarkably
during the 1990s (Al-Turki and Tang, 1998). The utilisation of IT in SA was among the
first in the region. Despite this, many Saudi organisations were hesitant to invest in
buying computers due to the lack of Arabic software to run and operate these machines
(Al-Turki and Tang, 1998). Now the situation is completely different as large
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international computer companies have responded to the call for Arabisation. This
Arabisation of computer software has played an important role in the increase of
computer adoption by small and medium organisations in the Saudi private sector (Al-
Turki and Tang, 1998). In addition, in April 1997, the Saudi government officially
allowed access to the Internet. It is expected that the investment of Saudi organisations
and individuals in this field will be the biggest in the region (Al-Turki and Tang, 1998).
All of these changes in the IT environment in Saudi Arabia have affected the level of
adoption of IT-based accounting systems in organisations and also the necessary
requirements that should exist in audit firms to cope with these changes.
1.3 Statement of the Research Problem
The discussion above indicates that the introduction of IT-based accounting systems has
significant implications for business organisations and audit firms. These implications
focus on how organisations and audit firms deal with the requirements and the potential
risks of these new systems. In Saudi Arabia, there is the pressing question of how the
audit firms deal with IT-based accounting systems 3 . In a wider sense, it is questionable
whether audit firms are capable, in terms of their approaches and also the ability of their
staff, to audit such systems in a sufficiently rigorous way. The major point in this debate
is whether the level of audit risk has increased after the adoption of IT-based accounting
systems by organisations in SA.
1.4 The Aim and Objectives of the Study
The aim of the research is to investigate the possible impact of the adoption of IT-based
3 For this purpose, a conference was held at King Saud University in Saudi Arabia in April 2002
and the researcher presented a paper at this conference. The conference title was "The Impact of
Changes and Developments in IT on the Accounting and Auditing Profession in Saudi Arabia".
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accounting systems by audit clients in Saudi Arabia on the level of audit risk. In
particular, this study focuses only on those variables that could contribute to the level of
audit risk, and at the same time, relate directly to IT-based accounting systems.
The most specific objective of this work is to contribute to a better understanding of
how the use of IT-based accounting information systems by companies affects the audit
function in Saudi Arabia. It will explore the practices of and the opinions on how audit
firms react to the increased adoption of IT-based accounting systems and also how they
react to the potential risks that are associated with such systems. Therefore, the
objectives can be articulated as follows:
1- A review of the impact of IT-based accounting systems on audit function.
2- The establishment of the risks that are associated with auditing in an IT-based
accounting environment.
3- Empirical investigation of the current practice of audit firms in Saudi Arabia to
obtain insights into how they deal with IT-based accounting systems. In addition, it
seeks to explore the risks or obstacles that are facing them when auditing in an IT-
based accounting environment.
4- An assessment of the possible impact of the risks that are related to auditing in an
IT-based accounting environment in SA on the level of audit risk.
1.5 Importance of the Study
During the 1990s a large number of companies in SA have become computer-based (Al-
Turki and Tang, 1998). There has been significant adoption of IT-based accounting
systems by organisations aiming to harness the advantages of such systems. This
adoption by clients has led to the creation of a new audit environment which has
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different attributes from the traditional one. This new environment requires audit firms
to have qualified staff who are able to deal with such systems and also to use an audit
approach which is appropriate to such systems.
The importance of this study comes from the increased need to examine the real practice
of audit firms in this new environment and how they react to both its requirements and
its challenges in order to avoid, or even reduce, the audit risk. There is a need to
examine the level of audit risk after the adoption of IT-based accounting systems by
organisations in SA. This is because the author anticipates that the results of this study
might be useful to the following parties (besides any contribution this study might make
to auditing literature); firstly, to audit firms which have clients with IT-based
accounting systems. In particular, this study might contribute in providing an insight
into the risks associated with such an environment. Such an insight might help in
reducing audit risk in order to improve the quality of audit in SA. Secondly, it may be
useful to the regulator of the audit profession in SA (namely, the Saudi Organisation for
Certified Public Accountants {SOCPA}). In a wider sense, this study will investigate
the current practice of audit firms in an IT-based accounting environment and also seek
to discover if any problems were encountered in applying the Saudi audit standard
regarding auditing in an IT-based accounting environment that was issued by SOCPA in
1997.
1.6 Structure of the Thesis
The thesis has ten chapters (as illustrated in Figure 1.1). The first chapter gives an
overview of the thesis, the identification of the research problem, the reasons for
undertaking this research, and the importance of the study. The second chapter discusses
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the development of auditing. It presents a historical perspective for the evolution and
development of the audit profession. The last section of the chapter reviews the
development in audit approaches and also examines the factors that have led to such
development. The third chapter focuses on the impact of the introduction of IT-based
accounting systems on the audit function. It reviews, among others, the audit techniques
that are available to test the reliability of IT-based accounting systems, and also the
efforts that were made by the professional bodies to govern the practices of auditors
with special emphasis on the Saudi audit standard in this environment. The fourth
chapter highlights the potential risks related to auditing in an IT-based accounting
environment. Two sections at the beginning of the chapter provide an explanation of the
concept of audit risk and its components. The fifth chapter presents the research
methodology that has been adopted in conducting this study. It describes, among other
things, the development of the research instruments, the population of the study and the
procedures that were used in collecting and analysing data. The sixth chapter reports the
findings of the preliminary study (i.e. the interviews). The seventh chapter derives and
develops the theoretical framework that will be used to study the level of audit risk in
the IT-based accounting environment. It integrates the results of the interviews with the
literature reviewed in Chapters Three and Four. The statistical analysis and
interpretation of the results obtained from questionnaires will be demonstrated in
Chapters Eight and Nine. First, Chapter Eight provides a descriptive analysis and also
seeks to discover if participants' perceptions differ from each other based on a number
of demographic variables. Then the relationships among the variables, as articulated in
the theoretical framework of this research, are examined in Chapter Nine. The last
chapter (Chapter Ten) includes the study's conclusions, implications, limitations and
suggestions for further research.
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Figure 1.1 Overview of the Research Process and Chapters
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1.7 Summary
This chapter was intended to provide a basis for the thesis and to give an introduction to
the study. This introduction included outlining the research problem, specifying the aim
and objectives of the study, and articulating the importance and expected contribution of
this study.
Since the main subject of this thesis deals with the possible impact of the adoption of
IT-based accounting systems by audit firms' clients on audit risk, it is worth, as a
starting point, reviewing the factors which have had an influence on the development of
auditing. This topic will be the theme of the next chapter.
The Development of Auditine
CHAPTER TWO
THE DEVELOPMENT OF AUDITING
2.1 Introduction
Auditing is continually changing and developing in response to changes in the socio-
economic environment. This development can be traced through a review of the history
of auditing which provides a basis for analysing and interpreting the changes that have
taken place in audit objectives and approaches. This has been emphasised by Lee (1988,
p. XI) when he stated one professional historian's view which is: "History is an
adventure to discover and capture past realities and, by doing so, to provide an
explanation of present realities in a continuum of developments". The history of
accounting and auditing (of one sort or another) goes back thousands of years.
However, the modern audit of corporate organisations goes back to the early nineteenth
century (Lee, 1993).
Auditing services have been changing remarkably over the years. In a wider sense,
auditing has developed from what was primarily a check of the accounting for stocks
and revenues by authorised officers into a sophisticated professional assurance service
performed by independent accountants for their clients and other users of financial
information (Cosserat, 2000). In addition, there have been a number of significant
movements in the development of audit methodology especially during the second half
of the twentieth century (Higson, 1997). Accordingly, the purpose of this chapter is to
provide an historical perspective for the evolution and development of the audit.
Moreover, it examines the nature of the changes in audit practices or methodology and
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also considers what factors appear to be exerting an influence in the promotion of these
changes.
This chapter is organised as follows: the next section explains the concept of auditing;
the third section deals with types of audit activity and the auditor; the fourth section
examines the factors that led to the evolution and development of auditing; the fifth
section traces the development of audit approaches; the sixth section studies the factors
that led to the developments in audit approaches; finally, section seven includes the
chapter's conclusion.
2.2 The Concept of Auditing
The word "auditing" comes from the Latin word audire which means "to hear"
(Cosserat, 2000). The word "audit" is derived in this way since, in ancient times, the
accounts of an estate, domain or manor were checked by having them called out to those
in authority by those who had compiled them (Woolf, 1997). However, in order to
understand what an audit is and how it is conducted in the modern context, a more up to
date definition is needed. A comprehensive definition of auditing was provided by the
American Accounting Association's (AAA) Committee on Basic Auditing Concepts as
follows:
"Auditing is a systematic process of objectively obtaining and evaluating evidence
regarding assertions about economic actions and events to ascertain the degree of
correspondence between those assertions and established criteria and communicating
the results to interested users" (AAA, 1973, p. 2).
The word assertions that is mentioned in the definition of the AAA has special meaning
in the audit since it refers to the representations by management that are embodied in
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the financial statement components, records or systems.
2.3 Types of Audit Activity and Auditor
Audit may be classified in various ways according to the primary objective of the audit
or the primary beneficiary of the audit (Porter et al., 1996). The following subsections
deal with types of audit.
2.3.1 Types of Audit Activity
Auditing in a narrow sense can be classified according to the types of audit activity (or
primary audit objectives) into three main categories (Taylor and Glezen, 1994). These
main categories are:
2.3.1.1 Financial Statement Audit: The overall objective of a financial statement audit
in the UK was provided by the Statement of Auditing Standards (SAS 100) as follows
"... to enable auditors to give an opinion on those financial statements, taken as a
whole and, thereby, to provide reasonable assurance that the financial statements give
a true and fair view and have been prepared in accordance with relevant accounting
and other requirements" (Cosserat, 2000, p. 19). In other words, the financial statement
audit involves gathering evidence on the financial statement assertions of an entity in
order to ascertain the adherence of these assertions to generally accepted accounting
principles or another comprehensive basis of accounting. This type of audit is carried
out by external auditors who are appointed by the shareholders of the company, or by
equivalent proprietors of non-incorporated entities, whose financial statements are being
audited (Dunn, 1996).
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2.3.1.2 Compliance Audit: The purpose of a compliance audit is to determine whether
certain financial or operating activities of an entity conform to specified conditions,
rules or regulations (Cosserat, 2000). In this type of audit, the criteria against which
certain financial or operating activities are compared may come from a variety of
sources, such as a set of regulations established by management. This type of audit is
performed by internal or external auditors who are appointed by, and report to, the
appropriate authority (Porter et al., 1996).
2.3.1.3 Operational Audit: This type of audit falls within the broad definition of an
audit. However, the criteria against which management's assertions are measured differ
in an operational audit (Taylor and Glezen, 1994). The defmition of operational auditing
was provided by the American Institute of Certified Public Accountants (AICPA) as
follows: "a systematic review of an organisation's activities (or a stipulated segment of
them) in relation to specified objectives for the purposes of assessing performance,
identifring opportunities for improvement, and developing recommendations for
improvement or further action" (cited by Taylor and Glezen, 1994, p. 5). In other
words, the objective of such an audit may be broad or may be narrow (Glaster, 1993).
2.3.2 Types of Auditor
Individuals who perform the audit are generally classified into three groups: external
auditors, internal auditors, and government auditors (Cosserat, 2000). The following
explains each one:
2.3.2.1 External Auditors: External auditors are registered auditors (UK) or certified
public accountants [CPAs] (USA) and they are independent of the organisations whose
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assertions or representations are being audited. They are qualified to conduct all the
types of audit described in the previous subsections and they provide these service on a
contractual basis (Cosserat, 2000).
2.3.2.2 Internal Auditors: Internal auditors are employees of the organisations that
they appraise. This condition threatens the independence of internal auditors even
though efforts have been made to reduce this threat, such as the possibility of internal
auditors in some .organisations reporting directly to the audit committee of the board of
directors (Glaster, 1993). This type of audit is called internal auditing which was
defined by the Institute of Internal Auditing (1978, p. 1) as follows: "an independent
appraisal function established within an organisation to examine and evaluate its
activities as a service to the organisation". In other words, the objective of internal
auditing is to assist the management of an organisation in the effective discharge of its
responsibilities (Woolf, 1997).
2.3.2.3 Government Auditors: These are members of local or state government units
who audit various organisational functions for several reasons, such as reviews of
efficiency and economy in the use of resources. The professional standards and
guidance applicable to audits of government entities go far beyond those found in other
types of audits (Taylor and Glezen, 1994).
It is worth mentioning that this research deals primarily with financial statement audits
which are performed by external auditors who are practising members of the accounting
profession.
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2.4 The Factors that Led to the Development of Auditing
Like other professions, auditing exists to satisfy a need in society. Thus, audit
objectives should be changed in response to any change in the needs and demands of
society. Many writers (e.g. Brown, 1962; Hein, 1963; Lee, 1993; Higson, 1997; Al-
Motairy, 1999; etc) have examined the factors that have assisted in the development of
auditing. They pointed out many factors such as economic influence, business failure,
regulations, and the advent of IT. In short, the development of auditing cannot be
related to one or two factors. However, it is beyond the scope of this study to review all
the various factors which have brought us to the present stage of auditing development.
The following subsections describe briefly the development of the profession in
developed countries (particularly, the UK and the USA) and also in developing
countries (particularly Saudi Arabia). The main reason for focusing on the development
of the profession in the UK and the USA is the use of British and American standards in
many developing countries such as Saudi Arabia as guidance for setting their own
standards (Al-Motairy, 1999). In addition, most of the audit methodologies applied in
developing countries are more or less similar to those in developed countries because of
the widespread nature of international accounting firms which are located in developed
countries (Bavishi, 1985). Thus, the recognition of the factors that led to the
development of the audit profession in developed countries should help in constructing
a basic background for the present study.
2.4.1 The Factors that Led to the Development of Auditing in the UK
and the USA
The traditional conformance role of auditing first appeared in the UK and USA during
the 1840s (Boocicholdt, 1983). However, the role of auditing has changed in response to
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many factors that shaped the form of the profession in developed countries. These
factors are the economic environment, statutory regulations, the accountancy profession,
and business failure.
2.4.1.1 Economic Environment: It has been argued that the economic environment has
had the greatest influence on the nature of auditing (Younlcins, 1988; Lee, 1986). In a
wider sense, the industrial revolution, which began in the late 1700s in England and
slightly later in the USA, required a revolution in the nature of business entities. The
emergence of large-scale industrial and commercial enterprises and the displacement of
individual joint ventures by continuing corporations was noted in the period that
followed the industrial revolution (Glaser, 1993). In the late eighteenth century,
industrialisation created the need for financing and this created, in turn, the need for
incorporation (Lee, 1988). This revolution was funded by small amounts of capital
which were contributed by many people as well as by large investments from others,
thus providing enough finance for such companies. This resulted in the separation of the
management from the owners (shareholders). As a consequence, shareholders and
lenders depend on financial reports which are audited by external auditors.
The share market in the eighteenth and early nineteenth centuries was unregulated and
the rate of financial failure rate was high (Porter et al., 1996). In the UK, therefore,
auditors became involved in corporate activity through the need to give confidence to
the financial statements. In the USA, however, the introduction of auditors resulted
from the supply of finance from the UK to fund USA railroads (Lee, 1988).
In the light of the above, the impact of the economic environment on the audit function
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has been reflected by the separation of the management from the owners (shareholders)
with the latter depend on the audited financial statement when they attempt to evaluate
the efficiency of the management in using their resources.
2.4.1.2 Statutory Regulations: Incorporation was usually accompanied by statuary
regulation and such provisions since the mid-nineteenth century have influenced the
nature of the audit (Lee, 1988). To protect investors from collapses, the first statute in
the UK was passed in 1844 entitled "An Act for the Registration, Incorporation, and
Regulation of Joint Stock Companies" (Hein, 1963). The Act requires all incorporated
companies to have their financial statements audited (Hein, 1963). The auditor was
empowered to examine the company's balance sheet and was required to report to the
company's shareholders (Lee, 1986). The auditor was not required by the Act to be
independent of the company's management, nor a professional accountant (Hein, 1963;
Lee, 1986). In 1856, the statutory provisions of the 1844 Act requiring compulsory
audit were repealed. Instead of that Act, a provision was made giving the Board of
Trade the right to investigate the financial affairs of a company if at least one-fifth of
the shareholders, in number and value, invited it to do so (Lee, 1986).
Compulsory audits were reintroduced in the UK by the Companies Act of 1900. The
auditor was still not required to be a qualified accountant, although the Act did
recognise the need for the auditor to be independent from management (Lee, 1986).
However, the responsibility for detecting fraud and error was transferred to the directors
by the Companies Act, 1929 (Glaser, 1993).
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In the USA, the most important factors that shaped auditing during the period from the
1900s to the 1960s were the following:
a) The Corporation Tax Law: The tax law of 1909 required a uniform calendar year
end (December 31) reporting for all corporations. This caused the preparation of
financial reports to occur twice a year rather than only once a year (Moyer, 1951).
b) The Railway Act: This act gave the president the authority to appoint a commission
to investigate and report on federal regulation in the issuance of securities by
interstate railway companies. The overall objective of the commission was to
prevent issues of worthless securities (Committee, 1979).
c) New York Stock Exchange: Following the Stock Market collapse of 1929, an effort
began in 1930 to consider of all the problems which were of common interest to
investors, exchangers and accountants. In 1933, the Stock Exchange announced that
audited financial statements must accompany listing applications which were made
after July 1 of that year (Committee, 1979).
In the light of the above, the role of statutory regulations in both countries can be seen
since these regulations demand that the financial statement must be audited and that the
auditor should be qualified to do this task.
2.4.1.3 The Accountancy Profession: None of the developments in auditing could
have taken place so easily without the establishment of the accountancy profession in
the last half of the nineteenth century (Flesher, 1993). The development of an
accountancy profession began first in the UK when organisations of chartered
accountants were first formed in Scotland in 1853 and 1854. However, the
establishment of what was the forerunner of the American Institute of CPAs (AICPA)
was founded in 1887 (Flesher, 1993).
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Professionally qualified accountants began to be used on audits in the mid nineteenth
century (Flesher, 1993). This first took place in the USA in the 1890s (Lee, 1986).
However, in the UK, it was not until the Companies Act of 1948 that the company
auditor was required to hold a recognised professional accounting qualification (Lee,
1986). The corporate auditor is now expected in most situations to have substantial
professional competence in a variety of related areas that affect the conduct of the audit
and must be a member of a recognised professional accountancy body (Lee, 1993). The
Companies Act 1989 in the UK tightened up this requirement and resulted in the
development of registered auditors (Porter et al., 1996).
2.4.1.4 Business Failure: Little has occurred in the recent history of external auditing
that was not brought about by some catastrophic event such as a lawsuit or a major
fraud case (Flesher, 1993). For instance, the failure of the Royal British Bank in 1856 in
the UK caused the setting up of the Prevention and Fraud Act in 1857 and the Joint
Stock Bank Act in 1858. In addition, the Companies Act of 1879 was issued as a result
of the collapse of the City of Glasgow Bank in 1878. The Stock Market crash in 1929 in
the USA stimulated the federal government to regulate the securities market by the 1933
Security Act and the 1934 Exchange Act (Al-Rumaihi, 1997). More recently, the
collapse of Enron and Worldcom resulted in the Sarbanes-Oxley Act of 2002.
The production of misleading financial reporting was the main reason behind many
business failures as a result of the absence of formal regulations (Benston, 1975). Such
financial crises stimulated the government and the profession in both countries (namely,
the UK and the USA) to regulate financial reporting by setting accounting and auditing
standards in an attempt to prevent future scandals.
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In the case of Saudi Arabia, as a developing country, the situation is quite different.
Examining the development of the profession in SA will be the subject of the next
section.
2.4.2 The Development of Auditing in Saudi Arabia
The history of the auditing profession in the developing countries such as Saudi Arabia
is short compared with that of developed countries such as the UK and the USA (Al-
Rumaihi, 1997). However, before starting this section it is useful to define what is
meant by the term "developing countries".
2.4.2.1 The Main Attributes of Developing Countries: General speaking, there is no
precise definition or fixed standard that can be used to classify a country as a
developing country. However, there are general features (e.g. economic statistics, such
as income per capita) which may be used for this purpose although some or all of these
features could be found in a developing country (Lawrence, 1996). Despite of this, there
is a considerable diversity in the stages of development that have been achieved among
developing countries which makes them, therefore, a non-homogenous group. The main
features of developing countries, as reported by Al-Rumaihi (1997, pp. 73-74), are as
follows:
a) The production sector is heavily dependent on agriculture and mineral resources;
b) Production is not only used for internal, but also for exporting purposes in order to
gain funds for the purpose of buying power, accessible for the future acquisition of
foreign goods and services;
1 Appendix 2.1 shows the countries that have been classified as developing countries by the
United Nations.
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c) The economies of these countries do not have comprehensive or productive
industrial production sectors, but are in the process of transformation;
d) There is a high level of illiteracy and low levels of education;
e) The political system is dominated by a single party;
.1) There is an absence of or a non-active stock market;
g) Wealth (ownership) is concentrated in an elite group of society;
h) There is heavy government involvement in the economy.
Generally, and in the light of the above attributes, the structure of the economy in such
countries is different from those of developed countries and this may have implications
for the regulations of the accounting profession. The main accounting problems faced in
developing countries are: a shortage of fully qualified accountants, poor standards of
education, accounting in the public sector is incompetent, accounting techniques are
poor, accounting standards and their enforcement are given low attention, and finally,
accounting systems of developed countries have been adopted (Lawrence, 1996; Hove,
1996). However, it is beyond the scope of this study to discuss all these problems in
detail. It is worth noting that accounting in developing counties has received more
attention from various interest groups in the last three decades (Al-Rumaihi, 1997).
The discussion will now continue by presenting the factors that led to the development
of the audit profession in Saudi Arabia.
2.4.2.2 The Factors that Led to the Development of Auditing in Saudi Arabia:
Although the first audit firm in SA was established in 1955, the profession was not
recognised legally until 1965 (Shinawi and Crum, 1971). This act (the Companies
Regulation) required companies to appoint auditors (Al-Motairy, 1999).
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A lack of corporations was the main reason for the absence of the auditing profession in
SA prior to the 1950s, as stated by Al-Faisal (1992, P. 130): "Until 1950, an accounting
profession did not exist in Saudi Arabia because the business enterprises at that time
were mostly proprietorships and partnerships. Corporations in Saudi Arabia were
formed late in the 1950s". Since then the profession has started to develop. According
to Al-Motairy (1999), the main factors that led to this development in the audit
profession in Saudi Arabia were the formation of the Saudi Accounting Association
(SAA), the issue of the first professional standards, CPA regulation and the
establishment of the Saudi Organisation for Certified Public Accountants. However,
there are other factors which led to the emergence and then the development of the audit
profession in SA, such as economic developments (oil revenues) and education. The
following paragraphs focus on the main factors of the above:
A) Economic Developments: There is no doubt that the discovery of significant
amounts of oil in SA during the second half of the twentieth century has changed the
Saudi economy2. Oil revenues transformed the country from a poor to a rich nation, as
stated by Presley and Westaway (1989, p. 44): "That Saudi Arabia could embark upon
this remarkable development and industrialisation programme is due to the financial
strength generated by the oil industry. Higher oil prices in the early 1970s brought the
financial means to build the economy and the government supplied the desire to
develop". This revolution led to growth in the number of large companies which are
characterised by the separation of ownership (shareholders) and management
(Moustafa, 1985). As a result, audited financial statements became important channels
2 For more details of the Saudi economy, see Presley and Westaway (1989).
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of communication between the management and both present and potential 	 .
shareholders.
B) The Development of Accounting Education: Accounting education in SA started
when the College of Commerce was established at King Saud University in 1959 (Al-
Motairy, 1999). After this beginning, and as a result of the economic development in
SA which affected almost all aspects of life, accounting education has reached a
reasonable level. By 1990, there were five Saudi universities offering undergraduate
programmes in accounting, three of them offering a Master's programme in the same
subject (Elkharouf, 1985; Al-Faisal, 1992). However, accounting education in SA is still
in its infancy and there are major efforts being made by universities to graduate
qualified Saudi accountants for work in both the public and private sectors as well as in
the profession itself. Thus, it has been argued (Al-Motairy, 1999) that the growth of
accounting education may have played a part in demanding the better organisation of
the audit profession in SA3.
C) The Saudi Accounting Association: The Saudi Accounting Association was
established in August 1981. The SAA emerged in response to a call for an accounting
organisation by the first accounting conference 4 which was held at the Department of
Accounting at King Saud University in March 1981 (Al-Motairy 1999). The broad
objective for the SAA is to develop accounting thought in the country; however, it also
has other important objectives. They are the following (as reported by Al-Motairy,
1999; p. 127):
3 For more details of Saudi accounting education, see Al-Faisal (1992).
4 The conference was called "Ways of Developing Accounting".
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a) To develop accounting thought in SA
b) To encourage the contribution of professional accountants in the development of
accounting thought in SA
c) To facilitate the communication of ideas between the Association and other
organisations concerned with accounting in SA as well as in other parts of the world
d) To provide advice and necessary research for the purpose of developing the
profession of accounting.
Although the SAA is an academic organisation with no power (or responsibility) to
regulate, it has played an essential role in the formation of the professional organisation,
The Saudi Organisation for Certified Public Accountants, in 1992 (Al-Motairy, 1999).
D) The First Professional Standards: The absence of local standards was the main
reason behind using standards from overseas (particularly those of the USA, the UK and
international accounting standards) as a guide for public accountants in SA (Al-Rumaihi
1997). One implication of this situation was the lack of uniformity in audit reports
among audit firms (Al-Rehaily, 1992; Merei, 1985). This undesirable state of affairs
during the seventies and the early eighties was described by Moustafa (1985, p.205) as
follows: "The accounting profession in Saudi Arabia has not achieved a fair degree of
recognition as an institution. The profession has not kept pace with the complexity,
diversity, and progress that has taken place in the Saudi economy. The Chartered
Accountant Act is virtually void of auditing standards, ethical standards, or a code of
professional conduct. What is included is very limited and is of a legalistic rather than
professional nature".
In response to this problem, the Ministry of Commerce (MOC) issued the first
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accounting and auditing standards at the end of 1985 (Al-Motairy, 1999). However, it is
worth noting that, at that time the MOC commissioned a local accounting finn 5 to
develop these accounting and auditing standards, and not an auditing standards
committee (Merei, 1985; Moustafa, 1985).
E) CPA Regulation and SOCPA: The results of research6 conducted by Al- Yamamah
Magazine (1989, 1990) showed that there was a need for the establishment of a
professional organisation to control and supervise the profession (Al-Motairy, 1999).
The issuance of the Certified Public Accountants Regulation (CPA Regulation) in
November 1991 was the cornerstone to organising and regulating the auditing
profession in SA. The most important characteristic of the new regulation was the call
for the establishment of a professional organisation (later called SOCPA).
The Saudi Organisation for Certified Public Accountants emerged in the early part of
1992 to be responsible for the following (Al-Motairy, 1999, P. 136):
a) Issuing and developing accounting and auditing standards
b) Preparing and managing SOCPA fellowship examinations
c) Developing a code of professional ethics
d) Establishing an appropriate quality review programme in order to ensure that the
CPA implements professional standards and complies with the profession of the new
CPA regulations
e) Organising on-going education programmes.
5 It is called "Al-Rashed Certified Public Accountants' Firm"
6 Under the title "Public Accountants under the Al-Yamamah Lens".
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It is worth noting that the regulating of the profession was the responsibility of the
MOC prior to the emergence of SOCPA. However, this does not mean that SOCPA is
an independent organisation; it is a governmental organisation under the supervision of
the MOC.
This section had tried to shed light on the development (or evolution) of the audit
profession in two developed countries (namely, the UK and the USA) and in the country
which is under consideration (i.e. Saudi Arabia, and which is classified as a developing
country). Now the discussion will proceed by examining, based on Western literature,
changes or developments in audit practices or approaches in recent years.
2.5 Developments in Audit Approaches
Audit is not a static concept. Audit practices change in line with changes in the auditor's
role, changes in the auditing environment, and changes in auditing technology (Higson,
1987; Cosserat, 2000). An examination of the auditing literature shows that the
methodology of large audit firms has been examined in the past (Higson, 1987; Turley
and Cooper, 1991; Higson, 1997; and Lemon et al., 2000). The literature reveals that
auditors have made massive alterations to, and developments in, their audit
methodologies (Higson, 1997). In addition, it revealed that there has been a uniform
pattern of development over the last twenty years (Turley and Cooper, 1991). The
development in audit methodology has been divided by Davis (1996) into four
generations. The first-generation audit was described as "verifying transactions in the
books", and this generation of audits may have ended during the late 1960s (Higson,
1997). The second-generation audit was described as "relying on the systems", where
auditors were verifying and documenting the accounting systems with a distinct focus
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on information flows and internal controls (Higson, 1997). In a wider sense, if the
auditors found that the internal controls were reliable, they would reduce the level of
substantive tests and vice versa (Turley and Cooper, 1991). The third generation of
audit was described as "risk-based auditing" which involves the application of concepts
of risk to the audit process (Higson, 1997; Turley and Cooper, 1991). The rationale
behind the shift to this approach was the high cost of the assessment of the accounting
system which, in turn, stimulated auditors to reduce their system of work and make
greater use of analytical procedures (Higson, 1987). This approach appeared during the
mid 1980s and continued during the first half of the 1990s (Turley and Cooper, 1991;
Higson, 1997). Finally, the fourth-generation audit was described as "the investigatory
audit", which means "audit people making judgements about audited people" (Higson,
1997, p. 201). This approach was described by Higson (1997) as possibly being the
audit of motivations, and was also described by Lemon et al. (2000) as the business
risk7 approach. However, Higson (1997) discussed how much audit emphasis should be
placed on these things rather than on the detail of the accounting records. In addition to
these fourth generations, the call for "continuous audit" was considered to be the basis
of the fifth generation of audit (Higson, 2002a; Higson, 2003). The increased trend to
real-time reporting 8 was the reason behind the call for continuous audit. In a wider
sense, providing information on a real-time basis to decision makers raised the question
of its reliability and, in turn, it has given rise to the notion of "continuous assurance9"
through a "continuous audit" (Higson, 2002a). The continuous audit was defined by the
7 Business risk is "the risk that the audited entity will fail to achieve its objectives" (Lemon et
al., 2000, P. 1).
It is beyond the scope of this study to review the advantages and disadvantages of this type of
report, for more details see, for example, Higson, 2002a and 2003; Shah and Higson, 1997.
9 Continuous assurance was defined by the Elliott Committee (cited by Higson, 2003, p.108) as
"Independent professional services that improve the quality of information, or its context, for
decision makers".
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Canadian Institute of Chartered Accountants [CICA] (1999, P. 3) as "A methodology
that enables independent auditors to provide written assurance on a subject matter using
a series of auditors' reports issued simultaneously with, or a short period of time after,
the occurrence of events underlying the subject matter". Effective continuous audit
requires a highly automated process that would require only the minimum of human
intervention, most financial information exists in electronic form, and the existence of
reliable and effective internal control systems in the client's environment (CICA, 1999;
Rezaee et al., 2001). However, it is worthwhile mentioning that this development (i.e.
continuous audit) was considered to be a long-term goal (CICA, 1999). The following
subsections provide an overview of the significant developments in audit approaches.
2.5.1 Substantive Testing
Substantive procedures include analytical procedures, tests of details of transactions,
and tests of details of balances (Cosserat, 2000). The objective of substantive tests is to
test the "substance" of a particular entry in the financial statements (Higson, 1987). The
early 1980s witnessed a swing away from a reliance on internal controls towards a more
analytical review (Higson, 1997). The reason behind this was that auditors felt more
confident about forming an audit opinion with a substantial level of detailed substantive
audit tests (Higson, 1997; Turley and Cooper, 1991). This position was likely to
produce much duplication of effort and over-auditing (Turley and Cooper, 1991). Thus,
the combined effect of analytical review, a risk-based approach, and testing of controls,
may be used to justify a reduction in the amount of tests of detail undertaken on most
audit engagements although the testing that is done is likely to be more focused (Lemon
et al., 2000).
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2.5.2 Systems of Internal Control
In the 1960s and 1970s, auditors placed greater emphasis on the internal controls of
their clients in order to obtain satisfaction regarding the structure of the system (Turley
and Cooper, 1991). The reason for this increased emphasis was improvement in the
accounting procedures, and also the increased number of qualified accountants who
were working in industry which led to a general refinement in standards in accounts
departments (Higson, 1997). Since the early 1980s auditors started to cut back their
system of work and also their reliance on internal controls because the assessment of an
accounting system is an expensive process and also because of the close involvement of
management in the daily running of the business (Higson, 1987; 1997). However, new
applications of this approach appeared in the 1990s by which auditors changed their
focus from control procedures to the control environment (Higson, 1997). In a wider
sense, the emphasis of the auditors moved from low-level controls which involved
looking and testing the detailed entries in an accounting system to top-level controls
(Higson, 1997).
2.5.3. Statistical Sampling
Under this approach, probability theory is used to determine sample size and to interpret
the results without replacing judgement (Cosserat, 2000). In a wider sense, it provides a
decision model within which auditors' judgements are used to agree on an acceptable
level of detection risk and to test materiality and other variables which are the inputs
(Cosserat, 2000). Then the model specifies the sample size and evaluates the sample
results in terms of sampling risk and materiality (Cosserat, 2000). This approach
appeared in the 1970s and was then used increasingly because of its advantages which
include that of ensuring comparability across the firm (Higson, 1997). It also makes
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those involved consider what they should be thinking about when selecting sampling
(Higson, 1997). Despite these advantages, recent developments have indicated that this
approach has now almost been eliminated, and it appears generally that there is a swing
away from quantitative approaches to auditing (Higson, 1997). Though auditors may
have claimed their approaches to be statistical, in reality this tended to be so only
provided that no errors were found.
2.5.4 Analytical Review
Analytical procedures are consistent with the desire of the auditor to understand the
entity's environment rather than simply prove the financial statement figures (Lemon et
al., 2000). This objective has been reflected by the employment of analytical procedures
to identify unusual variations and subsequently assist in determining the structure and
direction of evidence collection (Higson, 1991; Turley and Cooper, 1991). These
procedures could be carried out at the start of the audit at the planing stage and not just
at the end. Since the early 1980s, there has been increased use of analytical auditing
procedures as a source of evidence because of the advantages of this approach (Higson,
1987). These advantages include actually reducing the amount of substantive tests that
should be performed, it was cheap and, most important, it should force the auditor to
think about the implication of the results and, in turn, focus his/her efforts on the
problem areas (Higson, 1997). In addition, this approach is very helpful in IT-based
accounting systems which result in the loss of audit trail and additionally, such an
approach gives the auditor some overall comfort (Higson, 1987). Besides these
advantages, it is also claimed that the nature of analytical procedures has become more
sophisticated because of the greater use of computer tools, broad based data sets and
benchmarking against the relevant industry (Lemon et al., 2000). Despite these
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advantages, there are some drawbacks of this approach, such as the fact that data which
are necessary for an analytical review may not be available, and also the difficulty of
interpreting the results and determining whether or not something was unusual (Higson,
1991).
2.5.5 Risk-Based Auditing
One of the most recent developments in audit approaches in the last twenty years has
been the increased use of the concept of risk and risk measurement in the context of
audit evidence decisions (Turley and Cooper, 1991). The importance of the application
of the concept of risk to the audit process "is that its concern is not with the choice of a
particular strategy for collecting evidence per se, but rather with providing a criterion
for making that choice and determining the overall direction of the audit work" (Turley
and Cooper, 1991, p. 15). In a wider sense, this approach places more emphasis on the
risks that face auditors which include not only audit risk (the risk of a wrong opinion)
but also commercial risk (the adverse consequences of an audit failure) (Higson, 1997).
This has driven auditors to reassess the fundamentals of the audit in order to obtain
audit effectiveness which can be defined as "an assessment of whether the audit
approach is achieving its objectives" (Higson, 1997), as opposed to the concept of
efficiency which essentially involves "the relationship between inputs and outputs in
any process or activity" (Turley and Cooper, 1991). In other words, the objective of
audit effectiveness is to establish whether something really needs to be done in order to
express an audit opinion, but the objective of audit efficiency is to verify whether
existing procedures can be carried out in a more cost-effective manner (Higson, 1997).
Thus, auditors changed their focus onto the risks of the people who manage the business
and general high level risks, i.e. business risk (Lemon et al., 2000).
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2.5.6 High-Level Risks
This new approach was described as a "top-down" approach which means starting from
the business and its processes and working through to the financial statements, rather
than in the opposite direction where the business is essentially defined by the financial
statements (Lemon et al., 2000). In a wider sense, this approach appears to be moving
the auditor's focus further away from the detail of the entries in the accounting system
to the people who manage the business (Higson, 1997). The top-down approach was
supported by the continued advances in information technology that have resulted
generally in more reliable data because it eliminated human errors and, in turn, IT gives
more scope for audit effort to be devoted to higher level assessments (Lemon et al.,
2000). Another justification for this new trend was reported by Higson (1997): the
system can be often be examined by internal audit and then external auditors can review
their work.
2.6 The Factors that Led to Developments in Audit
Approaches
The previous section examined the recent pattern of change and development in audit
methodology. This section deals with factors that appear to be exerting influence in the
promotion of these changes. These factors include market pressure, complying with
auditing standards and guidelines, and technological developments. Each of these
sources of influence is discussed in the following subsections.
2.6.1 Financial Pressures and Audit Efficiency
Company management has exerted a lot of influence on audit fees during the last three
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decades (Higson, 1997). Initially this was in situations where economic recession was
leading to pressure on all costs, and more recently through the adoption of practices
such as competitive tendering (Turley and Cooper, 1991). This trend increased
competition in fairly stagnant markets and gives rise to the need for audit efficiency
(Higson, 1997). Audit efficiency means structuring the audit process in such a way as to
reduce levels of testing and, in turn, reduce the audit cost while maintaining audit
quality (Turley and Cooper, 1991). In other words, pressure on audit costs encouraged a
review to ensure that existing methods did not result in over-auditing at any stage of the
engagement (Lemon et al., 2000). Therefore, audit efficiency has been driven by
commercial concerns within audit firms rather than by a concern to improve the
productivity of auditing per se (Turley and Cooper, 1991).
2.6.2 Complying with Auditing Standards and Guidelines
Auditors are required to comply with auditing standards and guidelines issued by the
professional bodies in order to lend credibility to their performance 10. The increase in
regulations has led to adjustments to firms' audit manuals (Higson, 1997). Turley and
Cooper (1991) argued that the regulatory regime provides more of an indirect influence
on audit methods through promoting greater general awareness and emphasis on the
audit process. However, it is worth mentioning that the influence of regulations on the
audit firms' methodologies is less compared with the impact of market pressure and
technological development (Turley and Cooper, 1991; Higson, 1997).
2.6.3 Information Technology
The developments in information technology have affected the audit firms'
10 The definition of auditing standards is provided in Chapter Three (Subsection 3.4.1).
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methodologies in two ways. The first is the role of IT in the administration of the audit.
This concept is called audit automation which refers to the use of IT in the planning,
controlling and recording of audit work (Manson et al., 1997). Audit automation has
been defined by Williamson (1994) as "The process of applying any IT based system to
assist auditors in the planning, performance, control, completion and administration of
audit work". The assistance of IT in the administration of the audit systems has
encouraged and facilitated the recent development of audit approaches, especially
analytical review and sample selection (Higson, 1997). In a wider sense, auditors tend
to consider that the use of a standard software package will reduce the control risk and,
in turn, give auditors more time to focus their efforts on high-level risk (Lemon et al.,
2000). Thus, it has been argued that information technology, in this context, is used by
audit firms to improve audit efficiency (Manson et al., 1997). The second is the
influence of IT on the actual conduct of the audit. This is driven by the adoption of IT-
based accounting systems by clients of audit firms (i.e. changing the nature of clients'
accounting systems). In particular, the use of IT-based accounting systems instead of
traditional (i.e. manual) accounting systems to process accounting data has increased
since the 1970s and this has led to changes in the way by which data are processed and
maintained (Taylor and Glezen, 1994). Although the adoption of such systems by
clients did not change the overall objectives of the audit, it changed the type of evidence
collected and tests carried out (Turley and Cooper, 1991). This topic will be discussed
in more detail in the following chapters.
2.7 Conclusion
This chapter has provided an overview of the historical development of the audit
profession. In particular, it was intended to review the changes or developments which
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have taken place in audit approaches, also pointing out the factors that have driven such
developments.
There are numerous significant changes in auditing practices which have occurred in
recent years. The general picture that emerges is one of evolutionary development
dominated by the application of high-level risk and control and a decrease, by some
firms, on their reliance on low-level risk and control, substantive tests and statistical
sampling. In a wider sense, there is a swing away from quantitative approaches to the
audit and towards auditor judgement. The rationale behind these developments or
changes was financial pressure, complying with auditing standards and guidelines, and
technological developments. In more detail, regarding the first factor (i.e. financial
pressure), audit firms were concerned about competition and fee pressure which was
exerted by corporate management. This position has driven auditors to reassess their
audit processes in order to reduce the audit cost and, at the same time, collect a
reasonable level of evidence through audit efficiency. The second factor was the
increase in regulation and the need of audit firms to comply with them for legal and
competitive purposes. The final factor behind this development was the increased
harnessing of IT by audit firms and their clients alike. The latter (i.e. the change in the
nature of clients' accounting information systems from manual accounting systems to
IT-based accounting systems) is the main interest of this study. The next chapter will
examine the impact of the introduction of IT-based accounting systems on the audit
function.
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CHAPTER THREE
IMPACT OF IT-BASED ACCOUNTING
SYSTEMS ON AUDIT FUNCTION
3.1 Introduction
The accounting function is critical in the successful operation of the businesses since it
provides individuals and groups both within and outside a business with relevant
information for decision making (Moscove et al., 1997). Over the years, accountants
have used many tools such as calculators to speed the task of keeping business records
while still maintaining accuracy (Lanier, 1992). Although, the computer was found to
be ideal for accounting applications by businesses in the 1950s, only the largest
organisations could afford its cost at that time (Lanier, 1992). However, today the
number of organisations whose accounting data are not processed by IT-based
accounting systems are very few (Hollander et al., 1996). This development (i.e. the
adoption of IT-based accounting systems by businesses) has changed the auditing
environment and, in turn, changed the skills and methods needed to carry out the
auditing process in such an environment (Hall, 2001; Taylor and Glezen, 1994;
Cosserat, 2000). Despite this change, the overall objectives and scope of the audit
remain the same (Turley and Cooper, 1991; Rezaee et al., 2001). In other words,
auditors are still required to express their opinion as to whether or not the financial
statements of the reporting entity give a true and fair view or present fairly the entity's
financial position.
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The purpose of this chapter is to investigate the overall influence of the adoption of IT-
based accounting systems by clients on the audit function. In particular, it gives an
insight into the major issues facing the external auditor when auditing such systems. In
addition, it reviews the audit techniques that are available to carry out audit tests in such
an environment. Lastly, it sheds light on the effort was made by the professional bodies
to govern the practices of auditors in this new environment.
The reviewed literature in this chapter, which will form the background to the study
along with Chapter Four, seeks to lay down some aspects related to the audit risk in an
IT-based accounting environment and attempts to identify the key themes which will be
explored throughout the study. This reviewed literature is western literature due mainly
to a lack of literature that concentrates on developing countries, and which could
contribute to providing a base for the present study.
This chapter is organised as follows. Following this introduction, the next section
presents an overview of IT-based accounting systems. The effect of IT-based
accounting systems on the auditor's evaluation of internal controls is discussed in
section three. The fourth section deals with auditing standards related to the IT-based
accounting environment. The final section includes the chapter's conclusion.
3.2 An Overview of IT-based Accounting Systems
This section aims to give an insight on the nature and features of IT-based accounting
systems. To provide a basis for this discussion, this section begins with an introduction
to the definition of IT-based accounting systems.
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3.2.1 Definition of IT-based Accounting Systems
An IT-based accounting system was defined by Lanier (1992, p.548) as "A set of
organised procedures used to collect and record accounting data with the use of a
computer". Based on the examination of the words of this definition, it seems to lack
precision (i.e. it is not inclusive) because it should include "processing" as well. Thus,
the definition of IT-based accounting system can be revised to become as follows: "A
set of organised procedures used to collect, record and process accounting data with the
use of a computer".
It is worthwhile mentioning that there are two types of IT-based accounting systems.
Theses two types are called integrated accounting systems and stand-alone accounting
systems (Dodd, 1992; Lanier, 1992; Fardon, 2002). An integrated accounting system is
defined by Lanier (1992, p.549) as "A system in which two or more accounting
modules' are used together and share information". In other words, in such a system
each module handles a separate function but also communicates with the other modules.
In contrast, in a stand-alone system only a specific accounting function (e.g. payroll) is
computerised. In particular, a stand-alone accounting system was defined as "A system
in which only one module is used" (Lather, 1992, p.550). The adoption of either an
integrated accounting system or a stand-alone accounting system by a business depends,
on among other things, the frequency of transactions, staff knowledge and skills, and
the size of the business (Dodd, 1992; Lanier, 1992; Fardon, 2002). Blewett and Jarvis
(1989) argued that integrated accounting systems can provide an effective solution even
for small and medium-sized businesses.
I A module is a program which is written to perform only a specific accounting function such as
accounting receivable processing and may be able to communicate with other modules (Lather,
1992).
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The above section provided a basic definition of IT-based accounting systems and has
discussed the types that can be adopted by a business. This leads the study to consider
the various types of accounting software that are available in an IT-based accounting
environment. This is the subject of the next section.
3.2.2 Accounting Software
Generally speaking, accounting software is designed to follow manual accounting
procedures as closely as possible. In other words, accounting software has been
designed to emulate the manual accounting process (Lather, 1992). For this reason, a
number of different kinds of accounting software were created to fulfil the various
needs of businesses, according to the type of accounting system adopted by the business
whether integrated or stand-alone. However, it is possible to distinguish between two
main types of accounting software. These are ready-made accounting software and
specific accounting software. Attributes of these software packages are discussed below.
Firstly, ready-made accounting software has different names in the literature such as
horizontal accounting packages, ready-written software, or off-the shelf packages
(Blewett and Jarvis, 1989; Lanier, 1992; Fardon, 2002). Ready-made accounting
software is designed for universal use. Accordingly, such software is designed to meet
the needs of businesses with fairly standard accounting needs (Lanier, 1992). The
definition of ready-made accounting software was provided by Lanier (1992, p.549) as
"Accounting programs which are designed to perform the accounting functions
required in a typical business". Such software has certain advantages such as it is
extremely user-friendly and is relatively cheap (Blewett and Jarvis, 1989). However, the
main drawbacks of ready-made accounting software include that such software is not
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flexible enough to provide individual needs since it is a "standard" package (Blewett
and Jarvis, 1989). In addition, the user of such software is dependent to an extent on the
supplier which can be a disadvantage if the after-sales service is poor (Blewett and
Jarvis, 1989).
The second type is specific accounting software. This type is also called, in the
literature, a vertical accounting package or customized software (Blewett and Jarvis,
1989; Lanier, 1992). In contrast to ready-made, specific accounting software is written
specifically for an organisation (Blewett and Jarvis, 1989). Specific accounting software
was defined as "Accounting programs which are designed to perform the accounting
functions required for a business with specialized accounting needs such as a
manufacturing business, a law firm, or a construction business" (Lather, 1992, p.550).
In a wider sense, such software include special accounts and even special journals
which fit a business and also may generate special reports to give feedback to
management (Lather, 1992). As a result, the main advantage of specific accounting
software is that it fills the needs of some businesses which cannot be filled by standard
accounting software packages. The only drawback of specific software is that writing
such software is costly compared with ready-made software (Blewett and Jarvis, 1989).
One of the main issues related to accounting software packages is the reliability of such
software. This issue will be discussed later in Chapter Four. It is worth, before
proceeding, to discuss how that accounting data is handled by IT-based accounting
systems, reviewing the development in computing processing which led us to this stage.
The following subsection provides a brief view of the historical development of
accounting data processing.
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3.2.3 Development of Accounting Data Processing
Data processing is simply collecting, processing and distributing information to achieve
a desired result (Hollander et al., 1996). The equipment and procedures by which this
result is achieved constitute what is known as the data processing system (Hermanson et
al., 1983). The developments in accounting data processing could be described through
the changes from the manual accounting system to the IT-based accounting systems in
the hardware2 and the software of handling this data. However, the changes that have
had a major effect on accounting data processing were the changes in the hardware for
handling this data. These changes can be traced from manual to IT-based systems. The
following subsections will describe these changes:
A) The First Stage: The Change from Manual to Mechanical Accounting Systems
A manual system is one in which source documents are posted by hand to sales, cash
receipts and other types of journals (Porter et al., 1996). The auditor in this system can
visually inspect the documents, journals and ledgers and then report the performance
results of this inspection. Moreover, transactions can be traced starting from source
document to journal, printed reports and vice versa (Wattle and Turney, 1984). The
change in this system has occurred through the introduction of a mechanical accounting
system that utilises the data processing equipment such as bookkeeping machines and
unit record equipment in order to ease the handling process of the accounting data
(Hollander et al., 1996). However, the problem of this change was that the auditing
process in this new system became slightly more complex than that in the manual
system (Taylor and Glezen, 1994). The reason for this was that the type of tracing and
"Hardware is the physical equipment associated with the system. The basic hardware
configuration consists of the central processing unit (CPU) and its peripherals, which include
various input and output and secondary storage devices" (Cosserat, 2000, p.346).
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visual observation which was possible with a manual system becomes more difficult in
the mechanical system because of the speed with which the equipment operates (Watne
and Turney, 1990).
B) The Second Stage: The Change From Mechanical to Computer Systems
The change in this stage took place when the handling of accounting data was
performed by the computer instead of mechanical machines and, more specifically,
when these machines were replaced by electronic digital computers (Waffle and Turney,
1990). The result of this change was an increase in the speed and accuracy of handling
the accounting data. However, it has created new challenges, especially for auditors,
such as the absence of an audit trail (Williams et al., 1997). The discussion will
continue by examining how the accounting data are handled in IT-based accounting
systems.
3.2.4 Handling Data in IT-based Accounting Systems
The accounting function often embodies recording, updating, retrieving and reporting
on large volumes of transaction data and related information. Auditors must be familiar
with computer files and data processing in order to understand how this information is
handled in IT-based accounting systems (Cosserat, 2000; Moscove et al., 1997). The
following subsections focus on the file types and processing methods in IT-based
accounting systems.
3.2.4.1	 Types of Computer Files
Data and processing instructions are stored in files which can take many forms, from
program instruction files to word processing document files (Hollander et al., 1996). In
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accounting applications, data are organised in transaction files and master files and also
the data may be contained in databases (Cosserat, 2000; Moscove et al., 1997). Each
one of these types of computer file concepts is explained below:
A) Transaction Files: These files contain activity data and they are the equivalent of
journals in the traditional systems (Cosserat, 2000). In other words, these files contain
details of individual transactions which are used to update master file accounts
(Moscove et al., 1997). These transaction files are prepared for each batch of
transactions in order to be processed in the batch processing systems while transaction
files are not necessary in the real time systems but may be created for control purposes
such as backup in the case of error (Cosserat, 2000).
B) Master Files: These are permanent files which contain the balance or statutes of
entities and they are the equivalent of ledgers in traditional systems (Hollander et al.,
1996). Master files which are updated by transaction files do not contain event or
activity data. This updating of master files is achieved through applying the grandfather-
father-son approach where the new update file is the son, the master file utilised in the
updating run that produced the son is the father, and the previous master file is the
grandfather (Moscove et al., 1997; Cosserat, 2000).
C) The Database: Computer files may contain duplicate information when accounting
applications are developed independently (Cosserat, 2000). However, this problem is
overcome by the ability to pool this information on a database. In a database, data are
stored only once but they are shared and used by a number of different users for
different purposes (Moscove et al., 1997). In other words, a database minimises data
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redundancy. As a result of using a database, all relevant data about business events,
financial and non-financial, are combined into a common information storehouse
(Hollander et al., 1996). Users can access, use and modify this common information
through database management systems (DBMSs) (Moscove et al., 1997).
3.2.4.2	 Data Processing Methods
Data processing methods are the ways in which data are entered into and processed by
the computer to update the related files (Cosserat, 2000). Basically, there are two
methods for processing data as follows:
A) Batch Processing: Source documents in the batch processing method (also known as
batch entry/batch processing) are created when the transactions occur and, in turn, data
from source documents are periodically transferred to a medium such as magnetic tape
that can be read by a computer program (Taylor and Glezen, 1994). In other words,
transaction data in such a method may not be entered into the computer until some time
after a business activity occurs and master files may be updated even later at a
convenient time (Hollander et al., 1996). Some of the advantages of batch processing
include its ability to generate batch or control totals before processing and the use of
batch numbers as a transaction trail or processing reference (Cosserat, 2000). In
addition, the traditional audit trail is more likely to exist in IT-based accounting systems
using batch processing in printed form or only in machine readable form (Moscove et
al., 1997). However, the use of this method has some disadvantages, one of which is
that the master files cannot be updated until the batch data are accumulated. Another
disadvantage is that the use of this method leads to delay in correcting processing errors
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which are identified by edit routines3 because the errors in source documents or those
which are incurred in converting data into machine readable form must be completely
recycled (Cosserat, 2000).
Auditors are advised to study applicable computer flowcharts in order to understand
batch processing accounting systems (Taylor and Glezen, 1994). Computer flowcharts
are diagrams of sequence, data flow and processing logic in information processing
(Taylor and Glezen, 1994). Generally speaking, they embody firstly, a system flowchart
that describes the sequence of major processing operations and the data flow to and
from the files which are used in processing (Taylor and Glezen, 1994). Secondly, they
contain a program flowchart which describes the sequence of operations and logic in a
computer program (Taylor and Glezen, 1994).
B) Online Processing: Data from source documents in an online processing method do
not need to be transferred to a machine-readable device in a separate operation before
processing takes place (Taylor and Glezen, 1994). In other words, the computer input
device is connected to the central processing unit (CPU) so that master files are updated
as transaction data are entered and a file inquiry can be made at any time (Hollander et
al., 1996). Basically, there are two types of online systems as follows:
i) Online Entry and Batch Processing: Individual transactions in this method are
entered into the computer via a terminal as they occur. In other words, master files are
updated whenever transaction data occur (Moscove et al., 1997). However, transaction
data may not be present when a business activity occurs (Hollander et al., 1996). The
3 "A computer edit program performs tests of the data on the transactions tape for accuracy,
validity, reasonableness, and completeness. Exception reports are printed" (Taylor and Glezen,
1994, p. 443).
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advantage of this method is that it allows the immediate detection and correction of
most data entries because the data are subjected to certain edit or validation checks by
the computer program at the time of entry and error messages are communicated
immediately to the terminal operator (Cosserat, 2000). Another advantage is that it
keeps the control advantages of batch processing which are batch control totals and
batch reference numbers (Cosserat, 2000).
ii) Online Entry and Online Processing: Transactions in the online entry and online
processing method (also known as real time processing) are entered as they occur and
the master files are updated concurrently with data entry (Taylor and Glezen, 1994).
One of the main advantages of this method is that master files are more current and this
is a critical feature to those accounting applications that require very current information
(Moscove et al., 1997). Contrarily, the major drawback of this method is that it is very
complex and needs sufficient controls because of the possibility of erroneous or
unauthorised file alterations in the master files from concurrent updates (Taylor and
Glezen, 1994). Another disadvantage is the possible loss of part or all of the master files
in the case of hardware failure (Cosserat, 2000).
It can be inferred, in the light of the above, that there are significant differences between
manual accounting systems and IT-based accounting systems. Highlighting these
differences is important especially for auditors. This will be the subject of the following
section.
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3.2.5 The Differences between IT-based Accounting Systems and
Manual Accounting Systems
A consideration of the differences between manual accounting systems and IT-based
accounting systems may contribute towards a better understanding of the nature and
features of the manual and IT-based audit environments. In particular, it reveals the
weaknesses and the strengths of each type of these accounting systems upon which the
auditors should focus their efforts in order to obtain auditing objectives. In other words,
there are essential differences between the manual and IT-based accounting systems
which auditors should take into account, especially when they perform their tasks in an
IT-based accounting environment (Rezaee and Reinstein, 1998; Gray and Manson,
2000; Taylor and Glezen, 1994). The most important differences that have been
recognised are the following:
a) The human beings who operate manual accounting systems can react intelligently to
various events that affect the organisation while IT-based accounting systems can only
act in an apparently intelligent way if they are programmed to do so (Gray and Manson,
2000). This means that manual accounting systems are likely to be more flexible than
IT-based accounting systems.
b) The traditional audit trails that are familiar in manual accounting systems are based
on following records from the beginning to the end of the transactions while the audit
trails in the IT-based accounting systems are based only on following the results of
transactions (Taylor and Glezen, 1994; Cosserat, 2000). In other words, the audit trail
may exist in IT-based accounting systems for a short period and only in computer
readable form (Bierstaker et al., 2001; Williams et al., 1997).
c) Random errors associated with manual processing are much more numerous than
those which are associated with IT-based accounting systems since IT-based accounting
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systems always process items in the same way (Gray and Manson, 2000). However,
systematic errors which do not exist in manual systems could be accidentally or
deliberately built into IT-based accounting systems which will, in turn, arise
automatically every time the programs operate (Rezaee and Reinstein, 1998).
d) Segregation of duties is a vital issue in the manual accounting environment.
However, this often does not exist in the IT-based accounting environment (Cosserat,
2000). The reason behind this is that, in IT-based accounting systems, most of the time,
one person performs accounting procedures that are usually performed by separate
individuals in manual accounting systems.
e) The potential for observing errors or fraud in IT-based accounting systems is less
than in manual accounting systems (Cosserat, 2000). This is because, in the IT-based
accounting systems, data are stored in a machine-readable form rather than a visible
form which could be deliberately accessed and altered through computer facilities on
different sites (Wasik, 1991).
f) The continuous updating of the accounting data which is facilitated by the
development of real-time systems in the IT-based accounting environment and which
does not exist in manual accounting systems leads to difficulty in performing auditing
procedures (Cosserat, 2000). In other words, before the auditor in IT-based accounting
systems has finished reading and adding the balances in accounts receivable subsidiary
ledgers, some of the balances may already have been changed.
g) Managers and auditors who deal with IT-based accounting systems can be provided
with a wider and more up to date variety of information than those who deal with
manual accounting systems (Taylor and Glezen, 1994). This may be used to supervise
effectively the operation of the entity.
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h) Transactions in manual systems are usually authorised before they are executed and
recorded (Cosserat, 2000). However, this not always the case in IT-based accounting
systems where some transactions are automatically executed and recorded without
explicit management authorisation (Rezaee and Reinstein, 1998; Taylor and Glezen,
1994).
In the light of the above, it can be argued that the adoption of IT-based accounting
systems by clients has reduced certain problems, such as human error. However, it
creates new challenges or risks for auditors such as the possibility of errors in
programming, the loss of the audit trail, and the lack of segregation between duties. The
features of IT-based accounting systems and the risks associated with them have
implications for auditors who audit in an IT-based accounting environment4. These
implications are discussed in the following section.
3.2.6 The General Implications of Auditing IT-based Accounting
Systems
Auditing IT-based accounting systems has several implications which are required to be
fulfilled by the auditors in order to perform their tasks in an effective and efficient way.
These implications are as follows:
3.2.6.1 Auditors' Knowledge and Experience: In the IT-based accounting
environment, auditors are required to have sufficient knowledge and experience in the
subject of IT in order to assure the integrity and reliability of IT-based accounting
4 It is worth mentioning that more detailed discussion about the potential risks that are
associated with auditing in an IT-based accounting environment is provided in Chapter Four.
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systems (Bierstaker et al., 2001; Taylor and Glezen, 1994). Such knowledge is still
important and required for auditors even if they have recourse to IT specialists in order
to be able to direct, supervise and review the work of their assistants (Watne and
Turney, 1990). In particular, auditors need to obtain reasonable assurance that the work
performed by IT experts is adequate (Helms and Mancino, 1998).
3.2.6.2 Timing of Auditing Tests: One of the important decisions that the auditor must
make when planning an audit in an IT-based accounting environment is the timing of
the related tests in order to avoid losing the audit trail (Rezaee and Reinstein, 1998;
Porter et al., 1996). This has been affected by the importance of the presence of the
auditor for the data accounting process while it is taking place (W'atne and Turney,
1990). The most important reason behind this is that when the auditor is not present
while the accounting data is being processed, the auditor will lose the audit trail due to
the creation of batch totals which give no breakdowns for checking purposes or for
cross-referencing to original documents. (Rezaee and Reinstein, 1998; Woolf, 1997).
3.2.6.3 Accounting Information System Areas that should be Covered: In IT-based
accounting systems, as opposed to conventional systems, no record is left for
subsequent individual verification (Cosserat, 2000). Thus, the auditor has to concentrate
his/her efforts on quality control over the input, the processing, the systems
development controls, the administrative controls and the use made by management of
output reports (Warne and Turney., 1990).
3.2.6.4 Audit Documentation: The auditors must understand the accounting systems
and their related internal controls in order to make their audit plan (Chambers and
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Court, 1991). The auditors' understanding of the accounting systems and internal
controls should be documented (Cosserat, 2000). This documentation on the audit files
must conform to the nature of IT-based accounting systems. In other words, standard
questionnaires and checklists must be redrafted accordingly, and the current files must
contain a record of all the client's data processing documentation (Bierstaker et al.,
2001; Woolf, 1997).
3.2.6.5 Integrity of Programs: Auditors, in an IT-based accounting environment,
should pay more attention to the accuracy and validity of the programming process than
to those casual errors that are normally created in a manual system (Rezaee and
Reinstein, 1998; Chambers and Court, 1991). The reason behind this is the lack of an
audit trail in IT-based accounting systems which enable an auditor to trace the
transactions from their source to the final report (Taylor and Glezen, 1994).
3.2.6.6 The Depth of Audit Tests: Auditors may have to extend substantive testing
because the segregation of duties in the traditional form that auditors rely on in manual
systems does not exist in IT-based accounting systems (Watne and Turney, 1990). In
other words, the user in an IT-based accounting system can initiate and authorise
transactions, and also control both the processing and distribution of the output
(Cosserat, 2000). As a result, auditors may have doubts about the strength and the
adequacy of controls and data in IT-based accounting systems and must, in turn,
increase the substantive tests to reduce any potential risks (Taylor and Glezen, 1994).
3.2.6.7 Electronic Evidence: Accounting systems, including IT-based accounting
systems, leave a trail of evidence that is important for several applications (Hollander et
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al, 1996). However, the evidence of IT-based accounting systems usually stays for a
short period of time (Helms 1999; Williams et al., 1997; Watne and Turney, 1990). This
requires an increase in the auditors' IT skills and the use of computer-assisted audit
techniques (CAATs) 5 in order to obtain sufficient electronic evidence that will enable
them to test the reliability of internal controls in IT-based accounting systems (Helms
and Mancino, 1998).
This section presented an overview of IT-based accounting systems. Now attention will
be directed towards examining the impact of these systems on the auditors' evaluation
of internal controls.
3.3 The Effect of IT-based Accounting Systems on the
Auditor's Evaluation of Internal Controls
It is important for internal controls to be evaluated by auditors in both manual
accounting systems and IT-based accounting systems in order to assess the risk
associated with them (Cosserat, 2000) 6 . However, in IT-based accounting systems, the
importance of these internal controls increases because of several reasons. These are,
firstly, that the increased reliance by management on reports that are generated by the
IT-based accounting systems leads to the importance of the accuracy and reliability of
such reports (Taylor and Glezen, 1994). This is achieved by internal controls. Secondly,
an increasing amount of organisational resources are being allocated to computerised
5 The definition of CAATs is provided later in Subsection 3.3.5.3.
6 Such a task is not necessary if the auditor plans to use a primarily substantive approach and
assesses control risk at maximum. However, such a decision is not plausible since it increases
the cost of auditing and, in turn, is not in line with the current trend in audit methodology
towards audit effectiveness as discussed in Chapter Two.
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activities and an effective control process is necessary to make sure that the resources
are used effectively (Woolf, 1997). Thirdly, poor internal controls in an IT-based
accounting environment have been seen as the main reason for creating control
problems such as computer fraud, file insecurity problems and operating inefficiencies
(Spaul, 1991; Bell et al., 1998). Management in an IT-based accounting environment is
becoming increasingly aware of the importance of this through implementing a sound
internal control framework to reduce any damage that may result from inadequate
controls (Hollander et al., 1996). In addition, auditors are also becoming more aware of
how important this is since the quality of the internal controls can have a significant
impact on the audit (Cosserat, 2000).
The purpose of this section is to consider the impact of IT-based accounting systems on
the nature of internal controls and also to review the methods used by auditors to verify
the reliability of these controls. To continue this discussion, it is necessary first to define
internal controls.
3.3.1 The Definition of Internal Controls
Internal controls have been defined by the Committee on Auditing Procedures of the
American Institute of Certified Public Accountants (AICPA, 1949, p.6) as follows:
"Internal controls comprise the plan of organization and all the coordinate methods
and measures adopted within a business to safeguard its assets, check the accuracy and
reliability of its accounting data, promote operational efficiency, and encourage
adherence to prescribed managerial policies". The importance of internal controls for
auditors is discussed in the next subsection.
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3.3.2 The Importance of Internal Controls for the Auditor
Irrespective of the nature of the system, whether it be a manual accounting system or an
IT-based accounting system, the auditor must obtain a detailed knowledge of the
client's accounting system in order to evaluate the effectiveness of the internal controls
(Cosserat, 2000). This evaluation reveals the reliability of the accounting system and the
extent and depth of the audit tests which, in turn, lead to the presentation of an audit
opinion on the financial statements (Bell et al., 1998). The auditor will feel fairly
confident that financial statements are free of material misstatement if the internal
control system is well designed and if it operates effectively to meet the internal control
objectives (Hollander et al., 1996). However, the auditor will be less assured that the
financial statements are free of material error if the entity's internal control system is
poorly designed and is inefficient in meeting the internal control objectives (Hickman,
1997). Therefore, it may be argued that the quality of the internal controls has a
significant impact on the auditor's task (Douglas, 1995). Accordingly, the auditors must
have sufficient competence which enable them to evaluate these controls, particularly in
IT-based accounting systems which have special features.
3.3.3 The Influence of IT-based Accounting Systems on the Internal
Control System
The introduction of an IT-based accounting system will have a significant impact on an
entity's internal control system. On the one hand, IT-based accounting systems have
created opportunities for increasing the reliability of internal controls in an IT-based
accounting environment since these systems, for instance, have consistent performance.
These systems, on the other hand, expose internal controls to new risks that should be
taken into account when evaluating the reliability of these controls in such an
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environment. For instance, electronic communication (e.g. networks) permits personnel
to contact and transmit accounting data through remote terminals or PCs (Porter et al.,
1996). Accordingly, it can be argued that IT-based accounting systems have affected the
traditional components of internal control systems (Cosserat, 2000). The following
subsections highlight the features of IT-based accounting systems that have an impact
on internal controls and which should be considered by auditors.
3.3.3.1 Concentration of Data Storage and Processing: In an IT-based accounting
environment, the traditional notion of separation of duties that is needed to process the
accounting data and that is important for sufficient internal control systems does not
always exist (Cosserat, 2000). Porter et al. (1996) argue that when accounting data and
records are stored and processed by a computer department it may lead to:
a) An increase in the portion of accounting errors while processing the accounting data
because the knowledge of this department's personnel in the accounting field is weak.
b) An abuse of the IT-based accounting system since detailed knowledge of the
relationship between the source data, its processing and its distribution as output may be
known only by IT specialists.
c) An increase in the possibility of committing fraud because certain personnel perform
the entries of all types of transactions.
From a control viewpoint, these elements definitely have implications for the IT-based
accounting system auditors when they evaluate internal control systems. These
implications concentrate on conducting more audit tests by harnessing the facilities of
new technology (Hickman, 1997).
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3.3.3.2 Loss of Audit Trail: An audit trail can be defined as a chain of evidence
provided through coding, cross-reference and documentation connecting account
balances and other summary results with original transactions and calculations (Taylor
and Glezen, 1994). Therefore, the audit trail is valuable for management purposes and it
is important for to the auditor when testing the system. The traditional concept of the
audit trail as it is explained above does not always exist in IT-based accounting systems
(Williams et al., 1997). The reason for this is that in many IT-based accounting systems,
much of the accounting data is produced and stored on computer disks which makes it
difficult to follow the transactions as and when they are taking place (Hickman, 1997).
In addition, in advanced IT-based accounting systems, such as those on-line, a regular
printout of all processed data may not exist or it may be available only in electronic
form for a short time and be irretrievable after a specific period if backup files do not
exist (Rezaee and Reinstein, 1998; Hickman, 1997). This, in turn, leads to insufficient
accounting data documentation. As a consequence of these factors, there may well be a
general absence of input and output documentation for the auditor to scrutinise. This
situation of the audit trail in the IT-based accounting system may lead to a difficulty in
testing internal controls (Helms, 1999; Williams, 1997; Taylor and Glezen, 1994).
3.3.3.3 Access to Data and the Vulnerability of Storage Media: There is greater
potential for fraud in an IT-based accounting environment due to an unauthorised
change to any programme or data file that ultimately affects the expenditure of funds;
the programs and data files may constitute valuable assets themselves (Spaul, 1991).
The possibility for perpetrating fraud increases as a result of rapid developments in IT-
based accounting systems which have facilitated access and alteration of the accounting
data through computer facilities at remote locations (Hickman, 1997). In addition, the
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'possibility of unauthorised access to data has been supported by the absence of adequate
'internal controls (Woolf, 1997). This may be increasing with the greater
interconnectivity of business through the Internet.
There is no doubt that the costs of protecting data are cheaper than the loss of the data.
However, nothing is likely to compensate for the loss of data which are not retained
(Chambers and Court, 1991). In an IT-based accounting environment, computer
hardware and records are vulnerable to atmospheric or environmental conditions,
electronic and magnetic interference, and accidental damage (Woolf, 1997). Thus, such
storage media are vulnerable to loss or destruction unless there are sufficient internal
controls which carefully protect them.
3.3.3.4 Characteristics of IT-based Accounting Systems Processing: IT-based
accounting systems have particular processing characteristics which have a specific
significance for the auditor. A number of writers (e.g. Cosserat, 2000; Hickman, 1997;
and Taylor and Glezen, 1994) have discussed the processing features of such systems.
These include the following:
A) Constant Performance: The computer always processes items in the same way due
to its mathematical ability (Hollander et al., 1996). This feature eliminates random
errors and, in turn, auditors will derive greater assurance about the reliability of
accounting data in IT-based accounting systems than in manual accounting systems
(Bell et al., 1998). As a consequence, auditors may reduce the volume of audit tests in
an IT-based accounting environment. However, if the IT-based accounting system is not
correctly programmed, it will consistently process transactions and other data
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incorrectly (Hickman, 1997). Thus, the consequences of errors in IT-based accounting
systems can be more serious than the consequences of errors in a manual accounting
system. In addition, the auditor should be aware of the dangers of programming fraud
which permit a special transaction to be processed in a non-routine way while other
transactions are processed correctly (Spaul, 1991). Therefore, auditors should test the
reliability of IT-based accounting systems in order to ensure that they provide accurate
valued output (Cosserat, 2000). In addition, auditors should pay more attention to the
development of such systems (Porter et al., 1996).
B) Detailed Records: Advanced IT-based accounting systems include the capability to
produce completely up to date accounting records and a wide variety of information
(Hickman, 1997). This feature may be used by management to supervise and review the
operation of the entity more effectively (Cosserat, 2000). In addition, these timely
reports and information are a considerable assistance to auditors in the performance of
substantive procedures (Taylor and Glezen, 1994).
C) Simultaneous Update of Multiple Accounts and Files: In IT-based accounting
systems, especially online systems, a number of accounts and files update
simultaneously by using computer capabilities (Bell et al., 1998). For instance, when a
single sales transaction is input into the computer, the sales and debtors' accounts and
perpetual stock records may all be updated automatically (Hollander et al., 1996).
Therefore, the auditor should be aware of such simultaneous updating because, if a
transaction is entered into the system incorrectly, it will cause errors in a number of
different accounts (Taylor and Glezen, 1994). This in turn increases the importance of
controls that should be convenient for such systems such as using online monitoring.
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In summary, this section discussed the impact of IT-based accounting systems on the
internal control systems. The discussion will now continue by presenting the types of
internal controls which exist in an IT-based accounting environment.
3.3.4 Types of Internal Controls in an IT-based Accounting
Environment
The overall objectives of internal controls, namely, to secure reliable accounting data
and to safeguard the entity's assets, are not affected in the IT-based accounting
environment (Hickman, 1997). However, many of the "traditional" internal control
procedures employed in a manual accounting environment are not applicable in an IT-
based accounting environment and alternative controls need to be designed and
implemented (Hollander et al, 1996). The reason behind this is that the methods of
processing used in IT-based accounting systems are different from those which apply to
manual accounting systems and, in turn, the means by which control is achieved are
different (Chambers and Court, 1991). In an IT-based accounting environment there are
two types of internal control, as shown in Figure 3.1:
1- General (or environmental) controls
2- Application controls
In the remainder of this section these two broad categories of internal controls in the IT-
based accounting environment are discussed.
3.3.4.1 General (or Environmental) Controls
General controls are designed to control the entire IT-based accounting environment
including, among others, the development and maintenance of system software in such
an environment (Porter et al., 1996; Taylor and Glezen, 1994). Such controls aim to
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ensure that all programmed procedures operate satisfactorily and all the data are
safeguarded (Cosserat, 2000). The following subsections present the types of general
controls which are widely known:
0- Control over input	 n- Organisational controls
0- Control over processing n- System development and maintenance controls
Control over output	 o. Access controls
Other controls (backup and recovery control)
Figure 3.1: In ternal Controls in an IT-based Accounting Environment
A) Organisational Controls: These are relevant to the management philosophy and
operating style and to organisational structure control environment factors (Cosserat,
2000). Management in the IT-based accounting environment should ensure that there is
a segregation between functions such as system design, programming, data maintenance
and operations (Bell et al., 1998). This assurance can be achieved through sufficient
policies and procedures that are exercised by management over the activities of the
60
Impact of IT-based Accounting Systems on Audit Function
entity and which may provide control over the computer function factors (Cosserat,
2000). In addition, this assurance could be supported by having a sound structure for the
organisation which isolates personnel who know how the system is designed from those
who process the transactions (Hollander et al., 1996). However, if the structure of the
organisation does not take care of the segregation of duties, auditors will be unsure of
the financial results produced by such systems.
B) Systems Development and Maintenance Controls: The system of organisation can
be developed in-house by the organisation which will use it or by external specialists
who work at arm's length from those who will use it (Chambers and Court, 1991;
Taylor and Glezen, 1994). The reasons for this development include, among others, the
poor control over their original development and subsequent maintenance, extension of
the businesses, and harnessing the advantages of new technology (Chambers and Court,
1991; Hollander et al., 1996). These developments, or any modifications for the
systems, are subject to certain controls which are related to the review, testing and
approval of new systems, control over system and program changes, and documentation
procedures (Cosserat, 2000). The documentation procedures include documents and
records which are maintained by a company to describe computer processing activities.
This documentation is important for both management and the auditors because it
provides a foundation for management for reviewing and maintaining the systems, and
training the user staff (Chambers and Court, 1991). Also it provides auditors with the
primary source of information which reveals the flow of transactions through the system
and the related accounting controls (Hickman, 1997). General speaking, auditors in an
IT-based accounting environment are looking for good documentation and proper
authorisation of all program modifications.
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C) Access Controls: There is no doubt that unauthorised access to the system presents a
tremendous risk to the enormous stores of valuable information being amassed by an
organisation and preventing such access to the system is critical (Hickman, 1997). This
prevention is achieved by access controls which restrict unauthorised access to the
system itself, to physical devices, and to the data in the system transactions (Hollander
et al., 1996). The access controls can be subdivided into system access controls,
physical access controls, and data and application controls (Hollander et al., 1996).
Firstly, system access controls are mostly used to prevent unauthorised access into the
system through the use of the password and an access control matrix (Hollander et al.,
1996). The password allows the user to have access to specific operations and the access
control matrix identifies the functions that each user can perform when he/she has
access to the system (Hickman, 1997). Secondly, physical access controls are used to
prevent unauthorised access to the computer devices themselves (Hollander et al.,
1996). These controls are implemented through restricted access to the computer room
and visitors should sign a log noting the time they entered and left (Hickman, 1997).
Finally, data and application controls are designed to maintain the integrity and privacy
of data and processes within a computer system by preventing loss, destruction or
access to data and applications by unauthorised personnel (Hollander et al., 1996).
These controls can be achieved through the existence of a library and a librarian where
the data is inaccessible to unauthorised people (Cosserat, 2000).
Generally speaking, the foundation of access security is password control which should
be observed by auditors in order to ensure that they conform to the policy of the
organisation (Hickman, 1997).
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D) Other Controls: These controls include backup and recovery control which is related
to the continuity of the computer activities, but may not affect the extent of the auditors'
reliance on computer application control (Cosserat, 2000). It is important to back up
files and systems periodically and store the backup media off-site in a secure location
where they can be easily retrieved if needed. These backup and file recovery
procedures, which are generally used with batch processing, are known as the
' grandparent-parent-child approach (Hollander et al., 1996; Woolf, 1997; Porter et al.,
1996). According to this approach, if the child copy (the most recent copy) is destroyed,
the data are reconstructed by rerunning the appropriate event data against the prior copy
of the reference data (Hollander et al., 1996). In addition, if a problem occurs during
that reconstruction run, there is one or more sets of backup data to reconstruct the parent
which is then used to reconstruct the child. This ability to reconstruct data may not be
achieved if the backup programs' integrity is not tested periodically to ensure that they
can be loaded and used (Hickman, 1997).
3.3.4.2 Application Controls
Application controls are those controls over the input, processing and output of
accounting applications (Hickman, 1997; Taylor and Glezen, 1994). The objectives of
application controls are to improve the reliability of data processing by preventing and
detecting fraud and correcting errors in individual transactions as they are processed
within the system (Bell et al., 1999). Thus, these controls form a significant part of the
control activities' component of the internal control systems and auditors must consider
them separately for each accounting application. This consideration should provide
auditors with reasonable assurance about the recording, processing and reporting of the
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data by the IT-based accounting system (Cosserat, 2000). The following subsections
focus on the types of application controls which are widely recognised:
A) Controls Over Input: The importance of these controls can be observed since none
of the information processing can correct inaccurate or incomplete input data (Hollander
et al., 1996). These controls are designed to ensure that information initially captured
within the system is accurate, complete and properly authorised (Bell et al., 1999). The
accuracy of the input data is checked by using several techniques. These techniques
include firstly, authorisation which requests each transaction entry to be properly
authorised and approved in accordance with the management's general or specific
authorisation (Cosserat, 2000). Secondly, it includes the conversion of input data which
also includes the transformation of information into an electronic form (Bell et al.,
1998). Controls over this conversion are intended to ensure that the data are correctly
entered and that transformed data are valid (Cosserat, 2000). Thirdly, completeness of
input means that input data have not been lost, added, duplicated or changed during
movement between processing steps or between departments. This competence of input
data can be achieved by the use of many techniques such as sequence checks (Hickman,
1997). Finally, error correction includes ensuring the accuracy of accounting records
through the correction of inaccurate data (Cosserat, 2000).
B) Control Over Processing: Processing controls within a computer system provide
assurance that the correct data and program files are used, all data are processed in a
secure manner, are accounted for and written to the appropriate file and the data
conform to predetermined standards and fall within specified parameter values
(Chartered Institute of Public Finance and Accountancy, 1987). In a wider sense,
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processing controls provide assurance that transactions in the system are manipulated
correctly and appropriately (Bell et al., 1999). These controls can be obtained by
ensuring that computations, aggregations and postings are accurately performed (Bell et
al., 1998). Processing controls take many forms. However, the most widely used
techniques include, firstly, control totals which facilitate the balancing of input totals
with processing totals for each run (Cosserat, 2000). Secondly, file controls embody
devices to verify that the correct file is being updated and prevent the inadvertent
destruction of files (Hollander et al., 1996). Some of these controls include external file
labels which are physically attached to magnetic tape or disks so that a file can be
identified visually, and internal file labels which are in machine-readable form and
which are verified by computer before processing can be begin or be successfully
completed (Hollander et al., 1996; Cosserat, 2000). Thirdly, processing tracing data aim
to determine if the processing is correct (Taylor and Glezen, 1994; Hickman, 1997).
These controls involve a print-out of specific data before and after the processing in
order to evaluate the change in the data (Cosserat, 2000). Finally, sequence tests are
implemented to ensure that records are processed in a specific order and there are no
duplicated or missing data (Hickman, 1997; Cosserat, 2000; Taylor and Glezen, 1994).
C) Controls Over Output: Output controls are designed to ensure that the output from
the system is appropriately reported for an effective and efficient response and also that
the output is not made available to unauthorised personnel (Bell et al., 1999; Hollander
et al., 1996). Some of these controls include firstly, a reconciliation of totals which
embodies a comparison of output totals that are generated by the system with input and
processing totals that are generated by the data control group and the user department in
order to detect any differences (Taylor and Glezen, 1994; Cosserat, 2000). Secondly, it
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includes a comparison to source documents which aims to compare output totals with
source documents that were originally passed for processing (Hickman, 1997; Cosserat,
2000). Lastly, it involves visual scanning which includes reviewing the output to ensure
that it appears complete and reasonable (Taylor and Glezen, 1994; Cosserat, 2000).
Also, it may embody a comparison of actual results with estimated results (Cosserat,
2000).
3.3.4.3 The Effects of the Interrelationship between Application Controls and
General Controls
The two broad categories of internal controls, namely, general control and application
control, are both essential for effective internal controls in an IT-based accounting
environment but they are not of equal importance (Porter et al., 1996). In other words, if
the general control is insufficient, then it is likely that application controls will not be
applied correctly, and the internal control system as a whole will be inadequate (Hall,
2001; Cosserat, 2000). However, if the general control is perfect, this does not mean
that application controls may be dispensed with (Woolf, 1997).
The following subsection provides an overview of the audit approaches used by auditors
to test the reliability of internal controls in an IT-based accounting environment.
3.3.5 Types of Audit Approaches Used to Test Internal Controls in an
IT-based Accounting Environment
As mentioned above, the auditors must obtain sufficient understanding of the internal
controls and of how to assess control risks in order to plan their audit. This
understanding can be obtained through studying and evaluating the internal control
systems. The methodology for the study and evaluation of internal controls in an IT-
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based accounting environment is conceptually the same as for a manual accounting
environment (Cosserat, 2000). Auditors in an IT-based accounting environment should
evaluate and test general controls and application controls. However, in performing
tests and substantive procedures in IT-based accounting systems, auditors may utilise
computerised-assisted audit techniques (Williams, 1991).
In auditing IT-based accounting systems, reliance on application controls depends on
the existence of adequate general controls. Therefore, general controls are normally
tested first. The common tests used to verify general controls in an IT-based accounting
environment include testing operating systems controls, testing data management
controls, testing organisational structure controls, testing system development controls,
testing systems maintenance controls, testing computer centre security, testing
electronic data interchange controls, and testing personal computer controls (Hall,
2001). Broadly speaking, such tests do not require the use of the CAATs (Taylor and
Glezen, 1994; Cosserat, 2000). However, this is not the case with application controls
(except if the auditing around the computer approach was used). Application controls
fall into two classes, namely tests of application controls, and tests of the transaction
details and account balances (i.e. substantive tests) (Hall, 2001). The following
subsections provide the audit techniques that are used by auditors to verify the effective
functioning of application controls in the IT-based accounting system.
3.3.5.1 Auditing around the Computer: This is also known as "the audit without the
computer". Under this approach the input and output are examined, but the detailed
processing within the computer is ignored (Hall, 2001; Porter et al., 1996). In other
words, the concept of auditing around the computer means that the auditor avoids the
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computer. One advantage of such an approach is the low level of technical knowledge
that is required to audit without the computer (Hollander et al., 1996). However, the
disadvantages of such an approach are that the capabilities of the computer are not used
and possible cost savings in audit time and effort are not realised (Cosserat, 2000). In
addition, it does not allow auditors to detect programme errors that do not show up in
the computer reports (Cosserat, 2000). Such an approach may have been acceptable in
the past when the computer was simply functioning and where the reconciliation of
input to output was relatively easy (Porter et al., 1996). However, this traditional notion
of auditing around the computer does not seem to be realistic and acceptable as far as
the present widespread use and sophistication of IT-based accounting systems are
concerned (Rezaee et al., 2001; Hollander et al., 1996; Hall, 2001). In other words,
auditors are expected to investigate the programs used to process the data besides the
input and output.
3.3.5.2 Auditing through the Computer: According to this approach, not only the
input and output are examined, but also the processing which goes on inside (Hall,
2001; Porter et al., 1996). The programs which are used to process the data are also
examined. The basic theory behind this approach is perhaps similar to that of system
based auditing; if the auditor can rely on the processing system, then the records have
an increased probability of being accurate.
There are several reasons which drive auditors to take advantage of this approach when
they are testing application controls in IT-based accounting systems. These reasons are:
many internal controls are included in the system program; an absence of the visible
transaction trail; the complexity of computer program; the need to test large volume of
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records (Cosserat, 2000). However, the major problems with testing through the
computer are that auditors are required to have special knowledge and skills in order to
utilise computer facilities. In addition, it has been argued that automated programming
techniques are relatively new to financial auditors and, if they are executed incorrectly,
this will lead auditors to issue inappropriate audit conclusions (Hickman, 1997).
Another problem with this approach is the possibility of the disruption of the entity's
computer operations while the auditors are using the computer equipment, programs
and files (Cosserat, 2000). Finally, auditing through the computer has been criticised
because it places less emphasis on the testing of records and more on the examination of
the processing system itself (Williams, 1991). The next subsections present techniques
which are widely used to test the operation of specific programmed application controls.
A) Test Data: This technique is used to test the functioning of controls in IT-based
accounting systems on a static basis; that is, when the client is not processing the
program at the time it is tested (Taylor and Glezen, 1994). In the test data approach, the
auditors prepare dummy transactions and process them through the client's software
and, in turn, compare the output from processing the dummy data with the auditors'
expected output to determine whether the controls are operating effectively (Cosserat,
2000). The greatest advantage of using this approach is that the auditors have a
reasonable assurance that the client's programs they test are functioning as they
prescribed (Taylor and Glezen, 1994). Also, this approach is inexpensive and simple.
However, the use of this method has certain limitations. Some of these limitations
include, firstly, a successful test data run does not necessarily prove the presence of
reliable internal controls because other types of errors and irregularities could occur
outside the program that is tested (Chambers and Court, 1991). Secondly, there is no
69
Impact of IT-based Accounting Systems on Audit Function
examination of actual data which are processed by the systems because this approach
uses dummy data (Cosserat, 2000). Thirdly, since this approach was designed for batch
systems, it may therefore not be feasible for online systems where there is no
intermediate processing between the input devices and the central processing, and where
more continuous processing takes place (Taylor and Glezen, 1994). Finally, in the data
test approach, the auditors cannot be certain that the program which is furnished to them
is the same programme used in the daily operations (Taylor and Glezen, 1994). In spite
of the limitations mentioned above, the use of the test data approach provides auditors
who audit IT-based accounting systems with information which cannot be obtained by
ignoring the computer system.
B) Integrated Test Facility (ITF): Under this technique, auditors run the simulated data
while actual client data are being processed with the client's IT-based accounting
system instead of running simulated data on a static basis with the client's IT-based
accounting system as in the test data approach (Taylor and Glezen, 1994). This
technique requires the creation of a small subsystem within the regular IT-based
accounting system by devising dummy master files or appending dummy master records
to existing entity files (Cosserat, 2000). Then test data are introduced into the system
together with actual data and the results from the accounting system are compared with
those expected by the auditors. The most important benefits of using the integrated test
facility are that it permits the auditor to process data under actual operating conditions
and also the client's IT-based accounting system does not have to be dedicated entirely
to testing simulated transactions (Taylor and Glezen, 1994). However, the major
disadvantage of using this approach is the risk of potentially creating errors in the entity
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accounting data if no proper modification has been made to cancel the dummy data
(Cosserat, 2000).
C) Parallel Simulation: This technique contrasts the audit techniques illustrated above
which require the auditor to input the test data to be processed by the client's IT-based
accounting systems and where auditors must confine their testing to controls contained
in the client's program (Taylor and Glezen, 1994). The parallel simulation method
involves the actual data being processed by using audit software which is designed to
reproduce or simulate the entity's processing of real data (Cosserat, 2000). Then the
results from both the auditor's software and the client's system are compared. If the real
system (i.e. client's systems) and the parallel yield the same output then the auditor
would have confidence that the client's system is accurate (Hall, 2001). The use of
parallel simulation has many advantages both for the auditors and the entity. Some of
these advantages include firstly, that this technique allows conducting tests for error
conditions that may not be detected by the client's IT-based accounting system (Taylor
and Glezen, 1994). Secondly, this approach does not corrupt the entity's files and it may
be performed by an independent computer facility (Cosserat, 2000). This, in turn, means
the auditors can run their tests independently. Finally, this technique enables auditors to
verify transactions by tracing them to their source documents and approvals since it is
based on the real data (Cosserat, 2000). One disadvantage of using parallel simulation is
the cost of writing a unique computer program for each audit (Taylor and Glezen,
1994). Another disadvantage of using this approach is that it is possible that the data
selected for simulations are not representative of actual entity transactions (Cosserat,
2000). The last possible disadvantage of using the parallel simulation technique is that
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the client's system may conduct operations that are beyond the capacity of the auditor's
software.
D) Online Audit Monitor: In the real-time processing method (also known as online
entry/online processing), the traditional techniques, such as test data and parallel
simulation, are not practical to test controls. The reason behind this is that the use of the
test data technique may not be feasible in real time processing because batch entry is not
used (Taylor and Glezen, 1994). In addition, parallel simulation may be used but the
availability of generalised audit software to simulate a real time processing system is
very limited (Cosserat, 2000). As a result, the online audit monitor technique has been
devised to test controls in real time systems (Taylor and Glezen, 1994). Under this
technique, an audit routine (a set of auditor's criteria) is built into the entity's processing
programs to edit transactions and the output of the routine is used in testing the controls
(Cosserat, 2000). More specifically, if any transaction meets the auditor's criteria, it will
be flagged and printed (or written on disk or tape) for the review by the auditor (Taylor
and Glezen, 1994). The advantage of the online audit monitor technique is the
possibility of using this technique with the system which enters transactions via a
terminal as they occur. Also, this technique can be applied without obstructing the
client's normal processing routine (Taylor and Glezen, 1994). However, the major risk
that is associated with this technique is the possible alteration by terminal operators of
transactions which they know will be subjected to an auditor's edit process if the
auditor's edit criteria are not kept confidential (Taylor and Glezen, 1994).
7 This type of data processing was discussed above in Subsection 3.2.4.2.
72
Impact of IT-based Accountinff Systems on Audit Function
3.3.5.3 Auditing with the Computer: Generally speaking, this approach involves
utilising the computer as a tool of the audit (Hall, 2001). Within this approach, auditors
use audit software packages to test the client's IT-based accounting system (Porter et
al., 1996). In particular, they mainly use audit software packages to perform substantive
tests (Hall, 2001). There are two main types of audit software, namely specialised audit
software and generalised audit software. Specialised audit software is developed to
perform audit tests in a particular entity. Despite this advantage, designing such
software is extremely expensive and is usually beyond the expertise of the auditor
(Porter et al., 1996). As a result, specialised audit software is rarely used by auditors. In
contrast, generalised audit software packages are designed to perform a variety of audit
functions in different clients' IT-based accounting environments. Generalised audit
software was defined by Information Systems Audit and Control Association (ISACS)
as "A computer program or series of programs designed to perform certain automated
functions. These functions include reading computer files, selecting data, manipulating
data, sorting data, summarising data, performing calculations, selecting samples, and
printing reports or letters in a format specified by the auditor" (CAATs guideline, p.3,
1998). Using such packages has become more common, especially in recent years, since
they are now available at a moderate cost (Cosserat, 2000). In addition, they have the
ability to check a lot of transactions in a short time and this ability enables auditors to
expand the size of their samples with little additional cost. However, the main
drawback of such packages is that they may be inappropriate for some clients' IT-based
accounting systems.
It is worthwhile mentioning at this point that the last two approaches (i.e. auditing
through the computer and auditing with the computer) are complementary to each other.
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Parallel simulation, for instance, is a technique in the auditing through the computer
approach, which entails using audit software. This audit software is also a tool in the
auditing with the computer approach. As a result of this association, the term
"computer-assisted audit techniques" used to denote various audit techniques related to
either or both of these two approaches. Computer-assisted audit techniques (CAATs)
are defined by ISACA as "Any automated audit techniques, such as generalised audit
software, utility software, test data, application software tracing and mapping, and
audit expert systems" (CAATs guideline, p.3, 1998).
Based on what has been discussed so far, it seems that the introduction of IT-based
accounting systems has an impact on the clients' environment and the audit profession
alike. This leads the study to discuss how the professional bodies responded to the
spread of technology. This issue will be considered next.
3.4 Auditing Standards Related to the IT-based Accounting
Environment
It was pointed out above that the introduction of IT-based accounting systems changed
the way by which accounting data are processed and maintained. Although the overall
objective and scope of audit function did not change as a result of this introduction, the
techniques and skills required for implementing auditing in such an environment
changed (Hall, 2001; Taylor and Glezen, 1994; Cosserat, 2000; Turley and Cooper,
1991). This situation raised a question about the quality of assurance that can be
provided by auditors for the various users of financial statements in this new
environment. As a result, professional bodies responded to such a requirement through
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issuing standards and guidelines applying specifically to auditing in an IT-based
accounting environment. For instance, the Auditing Practices Committee in the UK
issued the first guideline "Auditing in a computer environment" in 1984 and, in the
same year, the Auditing Standards Board in the USA issued their first standard "The
Effects of Computer Processing on the Examination of Financial Statements", whereas,
in SA, the first standard was issued in 1997. However, it is beyond the scope of this
study to cover all the audit standards and guidelines that are related to auditing in an IT-
based accounting environment that were issued by different professional bodies around
the world. In particular, and for the purpose of this study, the author will concentrate
only on the Saudi audit standard related to auditing in such environment that was issued
by SOCPA in 1997. Before going on to present an overview on the Saudi audit standard
in an IT-based accounting environment, it would be helpful to offer a definition of what
is meant by auditing standards. This will be the subject of the next subsection.
3.4.1 Definition of Auditing Standards
Auditing standards are defined by the Oxford Dictionary of Accounting (1995; p. 34) as
follows: "Audit standards contain basic principles and essential procedures with which
auditors are required to comply with in the conduct of any audit of financial
statements". Generally speaking, the purpose of standards is to measure the quality of
the audit. Measuring such quality is imperative to ensure that the profession meets its
responsibilities to clients, to society, and to regulators who rely on external auditors to
maintain the credibility of financial information (Cosserat, 2000). In short, auditing
standards lend credibility to the work of the auditor. Thus, auditors, as in any other
profession, are accountable in law for their professional performance. Accordingly, it is
vital that the auditors comply with professional pronouncements in completing their
75
Impact of IT-based Accounting Systems on Audit Function
work in order to avoid facing a lawsuit for negligence and incur costs and damages for
failure to comply with them. The discussion will now continue by providing an
overview of the Saudi audit standard in an IT-based accounting environment.
3.4.2 The Saudi Audit Standard in an IT-based Accounting
Environment
In response to the increased adoption of IT-based accounting systems by organisations
in SA, SOCPA issued the first audit standard "Audit Standard in Organisations that Use
the Computer" in 1997. This standard is the first audit standard issued by SOCPA since
its emergence in 1992 as an institutional body responsible for developing accounting
and auditing standards in SA. Shedding a brief light on the formulation of the Saudi
standard in an IT-based accounting environment might have implications for the study.
3.4.2.1 Formulation of the Saudi Audit Standard in an IT-based Accounting
Environment
Generally speaking, accounting and auditing standards in developing countries are
adopted from developed countries and Saudi Arabia is no exception 8. The process of
setting auditing standards in developing countries is based on mimicking the developed
countries' model. The development of the Saudi audit standard in an IT-based
accounting environment that was issued by SOCPA in 1997 was examined by Aba-
Alkhail (2001). He stated that the strategy used by SOCPA for setting this standard is
based on a survey of the existing USA and UK auditing standards, and the International
Auditing Standards in which the US standards were used as a yardstick. This situation
8 For more details about setting accounting and auditing standards in SA see, for example, Al-
Rumaihi (1997); and Aba-Allchail (2001).
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raises questions about the appropriateness of this standard to the IT-based accounting
environment in SA and, in addition, the capability of audit firms in SA to comply with
the requirements of this standard. Investigating these issues will be one of the main
interests of this study. The next subsection is devoted to a review of the Saudi
audit standard in an IT-based accounting environment.
3.4.2.2 Reviewing the Saudi Audit Standard in an IT-based Accounting
Environment
The aim of "Audit Standard in Organisations that Use the Computer" issued by SOCPA
in March 1997 is to identify the audit procedures that auditors have to perform when
auditing any organisation using IT-based accounting systems. The key requirements of
the Saudi audit standards in an IT-based accounting environment include understanding
the client's activities and processing of accounting data, skills and competence,
performing of analytical procedures, risk assessment, and an evaluation of internal
control test. The following provides an explanation for each one:
A)	 Understanding the Client's Activities and the Processing of Accounting Data:
The key points included in this section of the standard can be summarised as follows:
• Auditors should take into account the methods used by an organisation for
processing the accounting data, including whether the entity uses a third party to
process its data, when planning an audit process since such methods affect the
design of the accounting systems and the nature of internal control procedures.
• The extent of using the computer may affect the processing of important accounting
applications, and the extent of difficulties associated with this processing may
influence the nature, timing and extent of audit procedures. Accordingly, when
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auditors evaluate the impact of using IT-based accounting systems by the
organisation on the financial statements, they should take into consideration the
following:
Identifying the extent to which IT-based accounting systems are used.
The extent of the difficulties connected with the operation of IT-based accounting
systems.
The importance of the computer in managing and controlling the activities.
The structure of the organisational activities of processing data by using IT-based
accounting systems.
Visibility of data: the documents used to enter the data to the IT-based accounting
systems and which are required by auditors may exist for a short period and may not
exist at all because of entering the data directly into IT-based accounting systems.
Using computer-assisted audit techniques (CAATs) to increase the efficiency of
audit procedures since CAATs enable auditors to apply specific procedures to some
accounts or all transactions. In addition, auditors, when auditing some IT-based
accounting systems, may face difficulties in carrying out particular control tests
without the help of CAATs. They may even find some procedures impossible.
B) Skills and Competence: This section of the standard requires auditors to obtain
the necessary knowledge and skills which will enable them to study the impact of
processing accounting data by computer on the audit procedures and which will allow
them to understand the following of the transactions. Although the standard allows
auditors recourse to the assistance of IT specialists, it specifies that the auditor has to
have sufficient IT knowledge in order to be able to evaluate whether or not the work of
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IT specialists is adequate. In addition, the standard emphasises that the auditor's
responsibility is similar to the responsibility of the assistant IT specialists.
C) Performing Analytical Procedures: This section of the standard obliges auditors to
obtain confirmations from analytical procedures based on tallying recorded amounts
with those expected and which were gained from other sources. In addition, they must
ensure that the data used in preparing such expectations is sufficiently reliable.
Moreover, the auditor should evaluate the extent of his confidence in the data by taking
into account the source of the data and the circumstances under which the data were
collected. One of the factors which may affect an auditor's confidence in the data is
existence of sufficient internal control systems.
D) Risk Assessment- Understanding the Control Environment: The key issues
included in this section of the standard can be summarised as follows:
Auditors have to gain sufficient knowledge about accounting systems when
assessing risks in the introductory phases in order be able to understand the entire
control environment.
The control environment has inclusive impact on creating, increasing or decreasing
the efficiency of specific policies and procedures. Accordingly, auditors should take
into account managing the processing of data electronically when examining the
organisation's structure, methods of authorisation and methods of management
control.
E) Risk Assessment- Control Testing: The standard pointed out, in this section, that
auditors should take into account the following issues when they decide to depend on
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internal control in canying out the audit process:
Policies and procedures of the internal control structure should be identified which
are suitable for identified conformations and which may prevent or discover
material errors in such conformations.
- Control tests should be performed to evaluate the efficiency of these policies and
procedures.
In order to identify and implement control tests, auditors should take into
consideration both manual and computerised control which affect IT-based
accounting systems (i.e. general control), and also application control.
It is preferable to test the design of general control prior to an examination of the
application control.
F) Evaluation of Internal Control Test: This section of the standard focuses on the
importance of general control in an IT-based accounting environment since it may have
an impact on application control. In particular, if the general control is insufficient, there
is a risk of the existence of undiscovered errors in the application control. As a result,
the weakness in general control in an IT-based accounting environment may prevent
testing the application control in such an environment. However, the manual procedures
may provide an efficient control of application.
G) Effective Date: This standard is effective for auditing all financial statements which
are prepared for the period immediately after the issue of the standard (i.e. 18 March,
1997).
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3.5 Conclusion
This chapter focused on how IT-based accounting systems affect the audit function. The
introduction of IT-based accounting systems has completely changed the way in which
accounting data are entered, processed and controlled. Even though this did not affect
the objectives and scope of the audit, it has affected the audit procedures and methods
and also the skills required by the auditor. The traditional techniques which were used
to test the reliability of accounting systems are not as appropriate in an IT-based
accounting environment. In addition, auditors need adequate skills and knowledge of IT
in order to be qualified to audit in such an environment.
It is inevitable that the advent of IT-based accounting systems has had an impact on the
way in which auditors evaluate internal controls and perform compliance and
substantive audit procedures. The traditional notion of auditing around the computer
does not seem to be realistic or acceptable as far as the present widespread use and
sophistication of IT-based accounting systems are concerned. Auditors are expected to
investigate the programs used to process the accounting data by using computer-assisted
audit techniques and not just examine the input and output from IT-based accounting
systems. This requirement (i.e. using CAATs), in addition to having necessary
knowledge and skills of IT, is one of the main requirements of the Saudi audit standard
in an IT-based accounting environment that was issued by SOCPA in 1997.
If the internal controls in an IT-based accounting environment are properly designed,
the auditors will get greater assurance than in a manual accounting environment. In
addition, these internal controls will facilitate their task when they apply audit tests.
However, if this is not the case, risks, such as abuse from inadequate internal control
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systems, would be greater than in manual accounting systems and the security of IT-
based accounting systems would be threatened. More detailed discussion about the
various potential risks that are associated with auditing in an IT-based accounting
environment will be provided in the next chapter.
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CHAPTER FOUR
POTENTIAL RISKS IN AN IT-BASED
ACCOUNTING ENVIRONMENT
4.1 Introduction
Chapter Three provided an insight into the impact of IT-based accounting systems on
the audit function. The review revealed that many of the traditional notions and
concepts of the manual accounting environment cannot be used in an IT-based
accounting environment. In a wider sense, the emergence of IT-based accounting
systems has changed the process of recording and storing business transactions (Rezaee
et al., 2001). There is no doubt that the IT-based accounting systems provided
opportunities for increased control and enhanced productivity (Bell et al., 1999).
However, they created new risks, concerns and challenges for auditors who audit in an
IT-based accounting environment (Helms and Mancino, 1998; Bell et al., 1999; Helms,
1999; Mills, 1995; Hannaford, 1995). Accordingly, the subject of the potential risks that
are related to auditing in an IT-based accounting environment has received attention
from a wide variety of institutes, academics and practitioners who are contributing to
the increasing knowledge in this area.
The purpose of this chapter is to highlight the potential risks that may face auditors who
audit such systems and which may have implications when studying the level of audit
risk in an IT-based accounting environment.
This chapter is organised as follows. The next section explains the concept of audit risk.
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The third section deals with components of audit risk while the fourth section examines
the various risks associated with auditing in an IT-based accounting environment.
Finally, Section Five includes the chapter's conclusion.
4.2 The Concept of Audit Risk
The word risk appears to be an important concept in modern commercial life and in turn
it is not surprising that the term should now be an accepted part of the discourse in
auditing (Turley, 1989). Auditors are required to give reasonable assurance that
financial statements are free from misstatements (Lee, 1993). However, the problems
round the detection of such misstatements result in audit risk. Audit risk is defined in
SAS 300: Accounting and Internal Control Systems and Audit Risk Assessment (APB,
1998, para. 3) as the risk of the auditor giving "an inappropriate audit opinion on
financial statements". This arises when the auditors give an unqualified (clean) opinion
when the accounts are materially misstated (Cosserat, 2000). This risk takes three forms
which are: firstly, planned risk in pre-audit when the engagement is assumed by
auditors; secondly, ex-post risk which denotes risk which is unknown to auditors until
they complete their work; and finally, estimated risks that are known to auditors during
the audit through their assessment of the entity's circumstances (Lee, 1993). Some of
the risks that auditors encounter can be detected and assessed by them through their
work and the remainder will remain unknown to them despite their reviews and tests
(Lee, 1993). However, auditors are expected to plan sufficient audit actions to maximise
the detection of misstatements and, in turn, minimise audit risk. This can be achieved by
performing additional audit procedures that will assist in reducing the actual risk level
but will increase the cost of the audit (Cosserat, 2000). There is an inverse relationship
between the audit risk level and the amount of necessary audit effort (Taylor and
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Glezen, 1994). The balance between them is reflected in setting the overall planned
audit risk that auditors are willing to accept when they attest to the fair presentation of
financial statements. However, there are many factors that influence the assessment of
the overall audit risk including the knowledge of the entity's business and management,
the intended uses of financial information, the entity's legal and financial stability, and
the control environment and operations (Cosserat, 2000; Gill et al., 2001). In addition,
auditors are increasingly concerned about the implications of information technology
for assessing risk and planning the engagement (Bell et al., 1998). The discussion of the
components of audit risk is the subject of the next section.
4.3 Components of Audit Risk
Audit risk can be broken down into three components: inherent risk, control risk and
detection risk (Lee, 1993). In the following subsections, these components of audit risk
are discussed in detail:
4.3.1 Inherent Risk
Inherent risk is defined in SAS 300 (APB, 1998, para. 4) as "The susceptibility of an
account balance or class of transactions to material misstatements, either individually
or when aggregated with misstatements in other balances or classes, irrespective of
related controls". The assessment of inherent risk is made primarily in the planning
phase of the audit and it requires the consideration of matters that may have a pervasive
effect on assertions for all or many accounts, and matters that may pertain only to
assertions for specific accounts (Cosserat, 2000). Therefore, auditors are required to
consider the factors that are likely to have an effect on the occurrence of errors or
misstatements. These factors can be divided into two types, which are factors affecting
85
Potential Risks in an IT-based Accountin2 Environment
the likelihood of errors or misstatements occurring in the financial statements in general
(termed entity level factors in SAS 300); and factors affecting the likelihood of errors or
misstatements occurring in specific account balances or classes of transactions
(Manson, 1997). The most important factors that may affect inherent risk at the entity
level have been listed by SAS 300 (ABP, 1998, para. 15) as follows:
a) the integrity of directors and management;
b) management experience and knowledge and changes in management during the
period;
c) unusual pressure on directors or management;
d) the nature of the entity's business;
e) factors affecting the industry in which the entity operates.
The first two factors are related to management integrity. In other words, there is a risk
of misrepresenting of entity's financial statements in situations of pressure, such as
when the entity has failed to meet profit forecasts, in order to portray the entity's state
of affairs and profit or loss as desired by management (Porter et al., 1996). However,
the last two factors are related to the nature of the client's business. In a wider sense,
some businesses are less volatile than others. These may be vulnerable to changes in the
state of the economy, competition, technological advancements, etc.
Similarly, the most important factors that may influence inherent risk at the account
balance and class of transactions level have been listed by SAS 300 (APB, 1998, para.
15) as follows:
a) financial statement accounts which are likely to be susceptible to misstatement, for
example, accounts involving a high degree of estimation;
b) the complexity of underlying transactions;
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c) the degree of judgement involved during account balances;
d) the susceptibility of assets to loss or misappropriation;
e) the quality of the accounting systems;
0 the completion of unusual and complex transactions;
g) transactions not subject to ordinary processing.
The above factors direct the attention of auditors to the account balances and
transactions where they are required to focus their audit efforts and tests. Also, they
assist them in determining the nature and scope of their audit testing (Manson, 1997).
It is worth mentioning that auditors cannot change the actual level of inherent risk
because it exists independently of the audit of financial statements (Cosserat, 2000).
However, auditors should understand and assess inherent risk in order to determine the
overall audit strategy.
4.3.2 Internal Control Risk
A basic definition of internal control risk is provided by SAS 300 (APB, 1998, para. 5)
as follows: "The risk that a misstatement that could occur in an account balance or
class of transactions and that could be material, either individually or when aggregated
with misstatements in other balances or classes, would not be prevented, or detected
and corrected on a timely basis, by the accounting and internal control systems". This
risk is a function of the effectiveness of the entity's accounting and internal control
systems, policies and procedures which are designed to ensure that all material
misstatements will be prevented or detected (Cosserat, 2000). Thus, the auditor
documents and assesses the internal control systems of the entity as a part of normal
audit procedures in order to evaluate their reliability and in turn determine the level of
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the control risk (Manson, 1997). Auditors, when they determine the level of the control
risk, will be more concerned with the general control environment rather than the
specific internal controls. Some of the factors that may affect the consideration of
control risk include business planning and monitoring of performance, management
attitudes and actions regarding financial reporting, the internal audit function, personal
policies and procedures, and the effectiveness of the accounting system (Cosserat,
2000). The result of this initial assessment will determine whether the auditors can rely
on the internal controls and the next step is to perform tests on those controls (Porter et
al., 1996). However, if this is not the case, namely, the control risk is high because the
internal controls are poor then all the necessary audit evidence will have to be obtained
through conducting substantive procedures (Manson, 1997). The result of these tests
will assist the auditor to decide if the initial assessment of control risk is appropriate or
not. If the result of testing the internal controls is as expected, it will be considered as
evidence for supporting the initial judgement of control risk. However, if the nature and
the number of errors that are detected exceed expectations then the level of control risk
may have to be reassessed.
Auditors can influence control risk, unlike inherent risk, by recommending
improvements in internal controls but this influence is more likely to affect future
periods; it is also subject to the extent that the entity's management implements the
auditors' suggestions (Gill et al., 2001; Cosserat, 2000).
4.3.3 Detection Risk
Detection risk has been defined in SAS 300 (APB, 1998, para. 6) as follows: "The risk
auditors' substantive procedures (tests of detailed transactions and balances or
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analytical procedures) do not detect a misstatement that exists in an account balance or
class of transactions that could be material, either individually or when aggregated
with misstatements in other balances or classes". This risk is unlike inherent and
control risk since the actual level of detection risk is dependent on the auditor's work in
(Gill et al., 2001; Cosserat, 2000):
- appropriate planning, direction, supervision and review;
- the varying nature, timing and extent of audit procedures;
- effectively performing audit procedures and evaluating their results.
As noted above, the level of detection risk is controllable by the auditors, thus, they
should take steps to reduce detection risk to the level it is economically feasible to do so
(Porter et al., 1996). Finally, it has been stated by SAS 300 that the auditor should
always perform some substantive procedures whatever the assessed level of inherent
and control risk.
4.3.4 The Relationship Among Audit Risk Components
There is an inverse relationship between the assessed levels of inherent risks and control
risks and the level of detection risk that the auditor can accept (Gill et al., 2001;
Manson, 1997). For instance, if auditor assessment of inherent risk and control risk is
low, the auditor can tolerate a higher level of detection risk, enabling a reduction in the
extent of substantive procedures he or she must undertake (Lyon et al., 1996; Manson,
1997; Gill et al., 2001). The relationship between the audit risk components is expressed
in the audit risk model as follows:
AR=IRx CR x DR
Where:
AR = audit risk
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IR = inherent risk
CR = control risk
DR = detection risk
The audit risk model assumes that its components are independent of each other (Lyon
et al., 1996). However, it has been found that there is an interrelationship between
inherent and control risk since some factors, such as the management's integrity, affect
both of them and this, in turn, leads to the suggestion that the effect of inherent and
control risk may be more appropriately determined by making a combined assessment
(Manson, 1997; Gill et al., 2001). In relation to audit risk components, it is worth
mentioning that the auditor may express each component of audit risk in quantitative
terms (e.g. percentages) or qualitative terms (e.g. low, medium and high) (Gill et al.,
2001). The discussion will continue by examining potential risk associated with
auditing IT-based accounting systems.
4.4 The Potential Risks that are Related to Auditing in an IT-
based Accounting Environment
The aim of this section is to provide potential risks associated with auditing IT-based
accounting systems. The major potential risks related to auditing in an IT-based
accounting environment are explained below.
4.4.1 Inadequate Security
Broadly speaking, security refers to the policies and procedures for ensuring that access
to IT-based accounting systems is restricted to authorised users (Helms and Mancino,
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1998). Data security is concerned with protecting confidentiality, integrity and the
availability of the IT assets of an organisation (Gorden, 1993). Accordingly, security in
an IT-based accounting environment can be classified into physical security and logical
security (Pathak, 2000). Logical security focuses on the traditional controls such as the
passwords to control access to the data and programmes (Helms, 1999). However,
physical security aims to restrict access to the equipment through, for example, secure
parts of buildings (Helms and Mancino, 1998).
The Institute of Internal Auditors (1992) in Systems Auditability and Control (SAC)
described "unauthorised access or changes to data and systems" as one of the three
critical risks related to IT-based accounting systems. It has been argued by some writers
(e.g. Purnell and Warren, 1997; Mills, 1995; Hannaford, 1995) that most computer
crime (or abuse) is not particularly sophisticated or complex but relies on a lack of
basic security procedures. According to the UK Audit Commission's report on
computer abuse (Opportunity makes a thief— an analysis of computer abuse) published
in 1994, approximately one third of organisations did not have an IT security policy
(Mills, 1995). Furthermore, the responses of organisations that claim to have an IT
security policy to specific questions on security policy suggest that many such policies
are either ineffective or not implemented (Mills, 1995). This was supported by a survey
"Information Security Breaches Survey 2002 (ISBS 2002)" conducted by
PricewaterhouseCoopers & DTI revealed that only 27% of UK businesses have a
documented security policy. The absence of or ineffective IT security policies foster
computer crimes (Hannaford, 1995). This is because IT-based accounting systems are
1 It is worth mentioning that no such distinction will be made in the ensuing discussion. The two
phrases are treated as synonymous.
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more easily manipulated fraudulently than manual accounting systems especially in
advanced systems where the audit trails are more difficult to follow (Comer, 1998).
Thus, it has been concluded that computer crimes are a growth industry and it is
anticipated that such crimes will become much more prevalent over the ensuing years as
a result of the trend towards a paperless society (Mills, 1995; Hannaford, 1995). This
view has been supported by the Institute of Internal Auditors in the UK, when reporting
that computer abuse, which includes fraud, theft, hacking and unauthorised disclosure
of personal data, has increased substantially over the past five years (Christy, 1995).
This is in line with the findings of the UK Audit Commission's report on computer
abuse in 1994. 1,073 responses from a variety of sectors revealed that 36 percent of
these reported some kind of abuse incident (Fume11 and Warren, 1997).
Computer crime has been defined as: "conduct which involves the manipulation of a
computer, by whatever method, in order dishonestly to obtain money, property or some
other advantage of value, or cause loss" (Spaul, 1991, p.418). However, a general
definition of computer abuse has been provided by the Australian Computer Abuse
Research Bureau (ACARB) in 1992 as follows (cited by Hinde, 1995, p.208): Computer
abuse is theft, fraud, embezzlement or damage related to computers and includes:
a) unauthorised manipulation of computer inputs and/or outputs
b) unauthorised access to the system through terminals or microcomputers
c) unauthorised modification or use of application programs, operating systems or
computing equipment
d) trespass on data processing installations, theft of equipment, files or output
e) sabotage of computer installation equipment, files, application programs or
operating systems
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f) unauthorised data interception.
Computer abuse takes many different forms such as fraud, virus, hacking, sabotage,
illicit software and invasion of privacy. However, this study will concentrate on only the
first three forms of computer abuse as follows2.
A) IT-Related Fraud: IT-related fraud was defined in the Audit Commission's Survey
in 1990 (cited by Hinde, 1995, p.218) as:
• the unauthorised alteration of input
• the destruction or suppression or misappropriation of output from a computer
process (whether paper or screen-based)
• the alteration of computerised data
• the alteration or misuse of programs, but excluding virus infections.
It has been found that computer fraud is the most prevalent form of computer abuse
according to a study which was conducted by the Caulfield Institute of Technology in
Australia which revealed that various forms of computer fraud made up 60 of the 123
incidents of computer abuse (Wasik, 1991). In another study, which was conducted by
the Institute of Internal Auditors in the UK, it was found that most 1T-related frauds
were committed by staff in a position to enter fraudulent data into computer systems or
to amend existing data without authorisation (Christy, 1995). Naturally, financial
systems are the most at risk according to the Audit Commission's report on computer
abuse in 1994 which revealed that over one quarter, out of the 108 reported computer
frauds, were related to systems which manage the payment of claims or allowances
2 It is beyond the scope of this study to review all forms of computer abuse. For more details
see, for example, Hinde, 1995.
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while a further quarter of frauds were related to sales/debtor systems (Mills, 1995). IT-
related frauds may be perpetrated in many different ways including firstly, input fraud
which can be committed by tampering with data before or during their introduction into
the computer (Wasik, 1991). Secondly, program fraud can be perpetrated by altering
computer codes or operational programs on the computer and a typical example is the
"round down fraud" where the computer rounds down any fractions of a penny on
interest payments and diverts these to the fraudster's account (Wasik, 1991). This
example has occurred in real practice when a fraudster opened an account in the name
of Zwana and programmed the computer to transfer small fractions from all other
accounts to the last named file on the computer list (Wasik, 1991). Lastly, output fraud
can be perpetrated by suppressing or altering the computer output in order to commit or
cover up fraud (Wasik, 1991).
Clearly, fraud has become much more prevalent as the trend towards a cashless society,
where massive sums of money are being transferred electronically rather than by
tangible assets such as cash or cheques, has increased (Mills, 1995; Wasik, 1991;
Higson, 2002b).
B) IT-Related Viruses: The definition of IT-related viruses was provided by the Data &
Computer Security Dictionary of Standard Concepts and Terms (cited by Hinde, 1995,
p.224) as:
a) In computer security, a variation of the Trojan Horse. It is propagating (attaching
itself to files, programs) with a triggering mechanism (event, time) with a mission
(delete files, send data).
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b) In computer security, a form of malicious code which infects other programs by
modifi,ing them to include some version of itself
Viruses pose an increasing threat. The findings of the Audit Commission's report on
computer abuse published in 1994 revealed that there was a tremendous increase in the
number of reported virus infections (Mills, 1995). In ISBS 2002, roughly 41% of UK
businesses suffered from virus infection or disruptive software compared with only 16%
in ISBS 2000. These figures are similar to the levels experienced in US companies
where 35% of respondents had quantifiable losses as a result of virus infection,
according to a survey "Computer Crime and Security Survey" was carried out by
Computer Security Institute / Federal Bureau of Investigation (CSI/FBI) in 2001.
Computer viruses are introduced mainly from an infected external source through the
use of computer networks which help computer viruses to spread very quickly around
the world. This means that a virus can be used to affect data and programs and cause
material errors in financial statements or server interruption of a business activity
(Hickman, 1997). Therefore, computer viruses might be used to cover up any
misstatements by management or employees. This risk may occur as a result of setting
up an insufficient protection policy against virus attack through poor security
precautions against unauthorised access and, in particular, using unknown or suspect
software, and also by not installing anti-virus software and running it periodically
(Wasik, 1991).
C) IT-Related Hacking: This was defined by the Audit Commission (cited by Mills,
1995, p.3) as "Deliberately gaining unauthorised access to a computer system usually
through the use of telecommunication facilities". The issue of computer hackers can be
considered to represent longer-term threats to the information society (Furnell and
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Warren, 1999). Although, hackers are by no means a new threat, it seems that hardly a
week goes by without some dramatic case of hacking being reported (Mills, 1995;
Furnell and Warren, 1999). This is supported by the findings of the UK Audit
Commission's report on computer abuse (Ghost in the machine — an analysis of IT
fraud and abuse), published in 1998, which revealed that there is a significant increase
in the number of hacking incidents compared with those mentioned in the 1994 report.
Over the four-year period between the two surveys, the number of reported cases of
hacking has shown an 8 per cent increase (Furnell and Warren, 1999). ISBS 2002
showed that hacking activity in the UK has tripled since 2000. The incident rate for
hacking activity in the USA appears to be much more than in the UK. According to the
CSI/FBI survey in 2001, 40% of respondents detected system penetration through their
Internet gateway and 36% detected denial of service attacks on their web-site(s). It is
expected that the new industries of the millennium, such as electronic commerce, will
be the most common victims of this new style of problem (Furnell and Warren, 1999).
In the light of the above, it can be argued that security of information in an IT-based
accounting environment is one of main sources of risk that face both management and
auditors. This risk is supported by the widespread use of the Internet which breaks down
physical barriers and also facilitates external malicious activities.
4.4.2 Data Integrity
One of the major concerns associated with IT-based accounting systems is the
possibility that the data may become invalid (Pathak, 2000). This issue "data accuracy
and integrity" was mentioned in the SAC report as one of the risks most associated with
IT-based accounting systems. Bell et al. (1998) argue that the implementation of
information technology does not automatically ensure that records and transactions will
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be processed more accurately. This issue was examined by Bell et al. in 1998 and 1999
respectively. Their research revealed that the audit differences (including accounting
errors and fraud) are more frequent when accounting systems were computerised. The
overall results of their research indicated that the most important causes of IT-related
audit differences were problems with data entry, internally-developed software
(mainframe), microcomputer applications (including end-user computing applications),
improper computer processing, improper/incorrect program coding, problems with IT
personnel, incorrect application of internal controls, and inadequate internal controls. In
addition, poor segregation of duties and management override of controls were the main
motivations for fraud in an IT-based accounting environment. Thus, they argue that the
advantages of IT do not automatically ensure that records and transactions will be
processed more accurately and the effective implementation of IT requires skilled
personnel. Since most of the issues mentioned above, and which affect the integrity of
data in an IT-based accounting environment, were discussed in the previous chapter, the
next subsections will focus only on the two new potential risks, namely the lack of
competence of a client's personnel in IT and the unreliability of accounting software.
A) Lack of Competence of Client's Personnel in IT: Accounting concepts have not
changed as a result of the introduction of IT-based accounting systems. However, the
environment in which accounting is practised has changed (Wildey, 1991).
Accordingly, effective implementation of IT-based accounting systems require
competent staff (Bell et al., 1998; Wood, 2002). Furthermore, Bell et al. (1998) argue
that IT-based accounting systems require a higher degree of competence to implement
and operate than manual accounting systems. In particular, the findings of their study
(1999) revealed that incompetent IT personnel is one of the reasons behind problems in
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clients' IT-based accounting systems especially complex ones. This finding is in line
with the SAC report which identified "lack of available skilled human resources" as one
of the risks related to IT-based accounting systems. Broadly speaking, there is a
shortage of IT skills and obtaining such skills constitutes a real concern for
organisations (Heckman, 1998). In an IT-based accounting environment, this problem
could be attributed, in part, to the growing gap between accounting practice and
accounting education (Wildey, 1991). In other words, accounting education may not
reflect the concurrent accounting practice. As a result, both knowledge and experience
are largely acquired on the job (Wildey, 1991). Despite this, there are options available
for acquiring IT skills that are needed by organisations such as training existing staff
and recruiting new staff (Heckman, 1998). However, there are certain drawbacks such
as doubt about their effectiveness (particularly the training of existing personnel) which
might discourage management from going ahead with these options (Heckman, 1998).
B) Unreliability of Accounting Software: One of the main concerns regarding the
integrity of data in an IT-based accounting environment is whether accounting software
performs its functions consistently, accurately and predictably (Muggridge and Trott,
1994; Silltow, 2003b; Blewett and Jarvis, 1989; Comrie, 2000). This concern comes
from two sources. Firstly, there is the possibility that the software has bugs, especially
the very cheap software (Blewett and Jarvis, 1989). Blewett and Jarvis (1989, p.132)
stated that "We have knowledge of one medium-sized practice which wrote its own
program and the development time was estimated to be six months, involving one
partner's time and a number of senior staff- and the program after this still had a
number of bugs". This issue was reported in the United State's federal government
report which revealed that $180 billion worth of software was sold in the United States
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in 2000, but bugs in software cost the country about $60 billion (Silltow, 2003a). The
other source of such concern is upgrading existing software (Bell et al., 1998 and 1999;
Silltow, 2003a; Comrie, 2000). There are a host of reasons why software may be
upgraded, including, among others, harnessing new technology, fixing bugs, and
fulfilling the needs of an organisation. Typically, the upgrade would include modifying
critical components to accommodate new features and bug fixes (Silltow, 2003a;
Comrie, 2000). Such modification might make it impossible to reproduce the release in
its original form (Comrie, 2000). In addition, it can result in loss of data, inaccurate
reporting or fraud (Silltow, 2003a; Bell et al., 1998). If not enough attention was given
to ensure the security and efficiency of the upgrade, it could be argued that a software
upgrade could be pose real risks for organisations and auditors alike.
4.4.3 Visibility of Audit Trail
The definition and importance of the audit trail was discussed in the previous chapter3.
3roadly speaking, the ability to trace the audit trail in an IT-based accounting
environment is threatened by developing inappropriate accounting software and also the
shift to electronic commerce (Williams et al., 1997; Bierstaker et al., 2001). These two
issues are explained as follows. Firstly, good accounting software should be able to
provide an audit trail (Muggridge and Trott, 1994). Such an audit trail is a key element
in ensuring the reliability of transactions in IT-based accounting systems (Jones, 2000).
However, an inspection carried out on a range of accounting software including, among
, others, the respective audit trails revealed some shortcomings (Gill et al., 2001). It is
worthwhile mentioning that some concerns about the audit trail still exist in spite of the
recent improvement in accounting software to rectify such shortcomings (Gill et al.,
3 For more details, please see Section 3.3.3.2.
99
Potential Risks in an IT-based Accountinz Environment
2001). Secondly, the audit trail was threatened by the increased trend to adopt electronic
commerce (Williams et al., 1997). The term electronic commerce includes all
commercial activities performed through electronic and computer-driven sources such
as IT networks, automated teller machines (ATMs), electronic data interchange (EDT),
• and business conducted on the Internet (Pathak, 2000; Helms, 1999). The use of
electronic commerce changes the way by which business transactions are processed and,
accordingly, the accounting environment. In a wider sense, most accounting
transactions within electronic commerce exist in electronic form without any paper
documentation (Rezaee and Reinstein, 1998). For instance, an entity and its customers
or suppliers use communication links to transact business electronically. A major
concern for traditional auditors facing electronic commerce is the apparent erosion of
controls through the lack of visible evidence. In particular, as electronic commerce
allows information to transcend organisational boundaries (even national boundaries
through international trading), business functions in two organisations may overlap so
that an audit trail may become ambiguous or even lost (Williams et al., 1997; Pathak,
2000). This challenge was emphasised by Bierstaker et al., (2001) who stated that
technologies such as EDT, image processing and electronic file transfer (EFT) will make
traditional audit trails disappear.
4.4.4 Possible Reduction in Internal Controls
The impact of the introduction of IT-based accounting systems on the internal controls
was reported in the previous chapter. This introduction has created opportunities for
increased controls and, at the same time has exposed new risks that may threaten the
internal controls in an IT-based accounting environment (Hollander et al., 1996;
Gwilliam, 1987; Hickman, 1997; Bell et al., 1999). For instance, Gwilliarn (1987) stated
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that systematic features of computer operations is one reason why errors and fraudulent
activities within IT-based accounting systems are greater on average than those found in
manual accounting systems. The greatest risks that may threaten the internal controls in
such an environment include, among others, the lack of segregation between duties, the
; possibility to access and alter data through computer facilities on different sites without
leaving visible evidence, and the fact that some transactions are automatically executed
and recorded without explicit management authorisation (Bhasker and Williams, 1986;
Hollander et al., 1996; Cosserat, 2000; Gray and Manson, 2000). This has been
heightened by the advent of electronic commerce which facilitated unauthorised access
by strangers and the disappearance of the audit trail as mentioned above. Accordingly,
if no adequate internal control systems are implemented in an IT-based accounting
environment, committing fraud, errors, collusion and unauthorised transactions etc. may
be easier than in a manual accounting environment. This view was supported by the
report of the Institute of Internal Auditors in the UK which revealed that only 48 percent
of the fraud cases were detected through internal controls, while the discovery was by
accident 39 percent of the time (Christy, 1995). Further, the results of the study of Bell
et al. (1998) revealed that fraud and errors are more frequent when systems are
computerised. In addition, the authors identified incorrect application of internal
controls and inadequate internal controls to be the main sources of these risks.
4.4.5 Lack of Skilled Auditors
, One of the main concerns in an IT-based auditing environment is the lack of competent
auditors who are able to deal and understand the nature of IT-based accounting systems
Oen et al., 1998; Gwilliarn, 1987; Helms, 1999; Pound, 1978; Nottingham, 1976;
Raval, 2000). This lack of competence was reflected in three ways: firstly, the historical
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reliance of audit firms on particular experts in assessing the reliability of IT-based
accounting systems (Bell et al., 1998). The natural result of this philosophy was that
many auditors felt that they lacked the expertise necessary to evaluate and test IT-based
accounting systems. Therefore, they would plan their engagements so as to audit
"around" the computer as often as possible (Bell et al., 1998). Secondly, major
computer abuse is often discovered accidentally and not by the auditors (Christy, 1995;
Pound, 1978; Nottingham, 1976). Thus, Nottingham (1976) claimed that the auditor's
failure in such an environment was the main cause for the growing number of computer
security consultants in the USA. Lastly, many auditors have failed to recognise the
beneficial capabilities of IT-based accounting systems (e.g. performing editing and field
checks, and comparing and reconciling data across systems and sources) and do not
adequately factor the existence of such controls into their assessment of such systems
(Bell et al., 1999).
The literature has revealed that poor education and training are expected to be the main
reasons behind the lack of skilled auditors in an IT-based auditing environment
(Skudma, 1982; Gwilliam, 1987; Helms, 1999; Raval, 2000). The level of education
and training in IT did not match with the rate of change in technology. In particular,
Gwilliam (1987) stated that the pattern of education and training of the great majority of
auditors and the requirements for IT knowledge within the framework of professional
examinations are both general and theoretical in nature are the reasons behind the lack
of skilled auditors in an IT-based auditing environment. Accordingly, Helms (1999) and
also Raval (2000) recommended auditors to increase their IT skills in order to be able to
audit sufficiently in such an environment.
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4.5 Conclusion
This chapter has reviewed the potential risks that are associated with auditing in an IT-
based accounting environment. The review has pointed out that the introduction of IT-
based accounting systems has exposed auditors to significant new risks. The major
potential risks include inadequate security, the lack of competence of the client's
personnel in IT, unreliable accounting software, the lack of a visible audit trail, a
possible reduction in internal controls, and the lack of skilled auditors in IT.
Although previous studies mentioned the potential risks which are associated with
auditing in an IT-based accounting environment, they have not explained the impact of
these risks on the audit risk. In other words, it is not known whether the introduction of
IT-based accounting systems contributed to increasing or decreasing the level of audit
risk. In a wider sense, it is noticeable that there is a significant gap in the existing
literature regarding the level of audit risk in an IT-based accounting environment.
Consequently, there is a need to investigate empirically the impact of the introduction of
IT-based accounting systems on audit risk. This issue will be discussed in subsequent
chapters with a specific emphasis on Saudi Arabia. However, due to the short time span
since the adoption IT-based accounting systems by organisations in SA and the lack of
literature that discusses auditing such systems within a Saudi context4, the author felt
that carrying out a preliminary study might enhance the subject being explored in this
study. Before proceeding to report the findings of the preliminary study, it is worthwhile
presenting the research methodology that was adopted in this thesis. This topic will be
the subject of the next chapter.
4 The reviewed literature related to this subject has been written by Western writers in the
context of developed countries.
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CHAPTER FIVE
RESEARCH METHODOLOGY
5.1 Introduction
The previous four chapters have furnished a general background to the research theme
of this study. The aim of this chapter is to present the research methodology that will be
adopted in conducting the present study. Research methodology l is the programme that
guides the investigator in the various stages of the research (Fink, 1995; Creswell, 1994;
and Robson, 1996)..It is the overall strategic choice made with the purpose of coming
up with an approach that allows for solving the research problem in the best possible
way within the given constraints (Ghauri et al., 1995). This implies that the selection of
the research methodology depends mainly on, among others, research objectives and
constraints considered by the researcher.
The subject of this chapter will be presented in nine sections. Following this
introduction, the second section deals with choosing an approach for embodying a
theory within the research process. Section three focuses on the selection of a strategy
for this study, and the fourth section discusses the design of this selected strategy (i.e.
the survey). Section five highlights the data collection methods which are considered
suitable for this research. The design of these selected data collection methods (i.e.
interviews and questionnaires) will be the purpose of sections six and seven
respectively. The eighth section provides a general description regarding data analysis.
The last section presents the chapter's conclusion.
'Generally speaking, there is no general agreement among writers on what is meant by research
methodology. In other words, the phrase "research methodology" is used to reflect different
notions such as "research design" or "research approach".
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.2 Choosing an Approach for Embodying a Theory within
he Research Process
3roadly speaking, there are two approaches regarding how a researcher could
ncorporate theory within the research process. These were identified by the research
nethods texts such as Franfront-Nachmias and Nachmias, 1992; Ghauri et al., 1995;
Ilbert, 1993. These approaches are theory before research (theory testing) and research
)efore theory (theory construction). However, it is worth providing a brief definition for
he term "theory" and also shedding light on the importance of incorporating a theory
within the process of research before proceeding to discuss these two approaches.
5.2.1 The Definition of Theory
k theory is defined by Kerlinger (1979, p. 64) as "A set of interrelated constructs
(variables), definitions, and propositions that presents a systematic view of phenomena
specifying relations among variables, with the purpose of explaining natural
phenomena". Another definition of theory is given by Zaltman et al. (1982, as cited in
Ghauri et al., 1995, p.19) as "A set of interrelated concepts, definitions and propositions
that presents a systematic view of speciffing relations among variables with the purpose
of explaining and predicting phenomena". The importance of embodying a theory
within the process of social research is highlighted in the following subsection.
5.2.2 The Relationship between Research and Theory
A researcher would be able to observe his/her research subject from different angles by
having an idea about different theories since each theory has its own attributes (e.g.
structure, setting). This is reflected in the words of O'Brien (1993, p. 11) when he stated
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that "Different theories bring different aspects of the world into view". He also added
"The role of theory is precisely to make things that were hidden visible, to define some
pattern and give some meaning to the sort of observations that the social researchers
continually make when investigating society ... Seeing the world in different ways is the
essential and fundamental role of social research and the ability to see these differences
and to make sense of the different points of view that a researcher can take is the basic
contribution that theory makes to the research process". In short, the above quotation
indicates that theories are treated as the privileged source of our understanding of
empirical reality. In other words, a researcher would embody a theory within the
process of research in order to understand how he/she can intellectually deal with
his/her subject. The importance of making a connection between theory and research
has been emphasised by many writers such as Bulmer (1986) and May (1993). In this
respect, O'Brien (1993, p. 11) stated that "It is important to make this connection
between theory and research because all research is theory dependent. Whether the
theory is acknowledged or not, pure empirical research is impossible". The discussion
will now proceed by providing a brief explanation for the two approaches for
incorporating a theory within the research process.
5.2.3 The Two Approaches for Incorporating a Theory within the
Research Process
As reported above, there are two approaches for embodying a theory within the research
process in the social sciences. These two approaches are discussed below.
5.2.3.1 Theory before Research Approach
This approach assumes that there is a well-defined theory/model which could be utilised
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to explain the phenomena under investigation (Franfront-Nachmias and Nachmias,
1992; Creswell, 1994; Gilbert, 1993). This strategy involves adopting a deductive
approach to research where the researcher normally develops hypotheses or questions
from the theory he/she is using for his/her research (Franfront-Nachmias and Nachmias,
1992; Creswell, 1994). These hypotheses or questions, in turn, will be subject to
empirical testing in order to verify them. Based on the result of this testing, the adopted
theory will be modified or accepted.
5.2.3.2 Research before Theory Approach
This strategy does not begin with a theory to test or verify. Instead, it involves adopting
an inductive approach for theory construction (Franfront-Nachmias and Nachmias,
1992; Creswell, 1994; Gilbert, 1993; Ghauri et al., 1995). This process might start from
general observations, facts, or empirical findings related to a particular subject.
According to this approach, the researcher attempts to identify a systematic pattern for
the purpose of constructing a particular theory/model suitable for his/her research
(Franfront-Nachmias and Nachmias, 1992; Gilbert, 1993; and Ghauri et al., 1995). An
important technique in carrying this out is grounded theory (Remenyi et al., 1998). The
concept of grounded theory was developed by Glaser and Strauss (1967) and they
define it as "An inductive, theory discovery methodology that allows the researcher to
develop a theoretical account of the general features of a topic while simultaneously
grounding the account in empirical observations or evidence". This theory is concerned
with the concept of "discovery of theory from data", whereby the researcher uses the
empirical research to establish directly the variables and concepts and the relationships
which will be combined in the theory (Arksey and Knight, 1999; Remenyi et al., 1998;
Martin and Turner, 1986). Thus, theories that have been inductively developed are
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likely to be more appropriate (Glaser and Strauss, 1967). Grounded theory has been
criticised for its focus on the generation of theories rather than their testing or
verification (Silvereman, 2000; Denscombe, 2002). However, in areas which have
received little study, it is important to generate theories and therefore this approach
seems applicable.
In light of the above discussion, the author decided to apply the research before theory
approach. In particular, the grounded theory approach was used to establish a theoretical
framework within which to conduct the research. This is because the literature review
revealed little previous work in this area and also that there were no well established
theories in this field to take as a starting point. As Remenyi et al. (1998, p. 142) stated
"If the literature review does not reveal a strong and generally accepted theoretical
framework, as is frequently the case in business and management research, then a
grounded theory approach is required". The next section deals with the selection of a
strategy for this research.
5.3 Selection of Research Strategy
Establishing an overall strategy for a research project is an important step in any
scientific enquiry. The research strategy refers to the general broad orientation or style
taken in addressing the research problem (Robson, 1996). A research strategy provides
the overall direction of the research including the process by which the research is
conducted (Remenyi et al., 1998). There are different types of research strategies
available to the business and management researcher. It is worthwhile shedding light on
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some2 of these strategies before proceeding to take a decision on which strategy is more
suitable for this research. These are as follows:
• Field Experiments: A field experiment is "a research study in a natural
situation in which one or more independent variables are manipulated by the
investigator under as carefully controlled conditions as the situation permits" (Franfort-
Nachmias and Nichias, 1992, p.211). The major advantage of this approach is that it
enables the researcher to isolate and control a small number of variables which can then
be investigated intensively (Robson, 1996; Franfort-Nachmias and Nichias, 1992;
Galliers, 1992). However, there are definite limits to this type of research approach.
These limitations include the difficulty of finding an organisation prepared to be
experimented on (Remenyi et al, 1998). Moreover, replication is problematic. In other
words, a researcher may have to wait for an auspicious occasion to arise to make such
studies possible (Remenyi et al., 1998). Thus, this approach was deemed inappropriate
since the research aims to look at "real-life" perceptions and find out opinions.
It is worth, before moving on to the next approach, mentioning that the researcher also
decided to reject "Laboratory Experiments" since this type of research strategy was also
considered to be inappropriate for the reasons mentioned above.
• Case Studies: The case study was defined by Yin (cited by Remenyi et al.,
1998, p. 50) as "an empirical inquiry that investigates a contemporary phenomenon
within its real life context, when the boundaries between phenomenon and the context
2	 •
It is beyond the scope of this research to review all the various research strategies. For more
details on this topic see, for example, Remenyi et al. (1998) and Galliers (1992).
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are not clearly evident, and in which multiple sources of evidence are used. It is
particularly valuable in answering who, why and how questions in management
research". The strength of this approach is that it enables the capture of "reality" in
more detail. However, the following aspects of case studies are a common source of
difficulty for researchers. Firstly, there is the difficulty of drawing boundaries around
the subject matter of the case (Ryan et al., 1992). Thus, case study researchers have to
place some limits on the subject matter. The second difficulty is the nature of the social
reality which is being researched (Ryan et al., 1992). In a wider sense, social systems
cannot be understood independently of human beings and the researcher cannot be
regarded as a neutral, independent observer. There can be no such thing as an
"objective" case study. This emphasises the problem of researcher bias. Finally, many
accounting case studies require access to organisations and to confidential information
(Ryan et al., 1992). This raises particular problems such as access to this information
and also writing the case report. Thus, this approach was deemed inappropriate since
there are difficulties in gaining access to organisations and also problems associated
with making generalisations from individual case studies.
• Action Research: Action research was defined by French and Bell (cited by
Remenyi et al., 1998, p. 49) as "The process of systematically collecting research data
about an ongoing system relative to some objective, goal or need of that system; feeding
these data back into the system; taking action by altering selected variables within the
system based both on the data and on hypotheses; and evaluating the results of the
actions by collecting more data". This type of research method might be seen as a
subset of the case study and field experiment approaches. The major advantage of this
approach is that it provides the researcher with good quality access (Remenyi et al.,
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1998). In addition, the researcher's biases are made overt in undertaking the research
(Galliers, 1992). However, its limitations are similar to those already described for the
case study approach. Therefore, this approach was deemed inappropriate.
• Simulation: simulation is a "method used to solve problems which are difficult
or impossible to solve analytically by copying the behaviour of the system by generating
appropriate random variables" (Galliers, 1992; p. 156). Such an approach is useful
when there is a requirement for the evaluation of formal mathematical relationships
under a large variety of assumptions (Remenyi et al., 1998). In a wider sense, it is
utilised when mathematical modelling is a key part of the study (Remenyi et al., 1998).
However, its disadvantages are similar to those already identified for the field
experiment. Thus, this approach was deemed inappropriate since the research aims to
look at "real-life" perceptions and find out opinions.
• Survey: survey research commonly involves the collection of standardised
evidence from a specific population, or some sample from one, usually but not
necessarily by means of questionnaire or interview (Robson, 1996). Survey data can be
used for one or more of the following purposes: to describe the phenomenon under
scrutiny, to explore aspects of a situation, or to seek explanation and provide data for
testing hypotheses (Remenyi et al., 1998; Franfort-Nachmias and Nichias, 1992).
Surveys are a common strategy for research in business and management since such a
strategy enables obtaining information that cannot be easily observed or that is not
already available in a written or computerised form (Remenyi et al., 1998). In addition,
the nature of the evidence which may be collected by such a strategy is regarded as
detailed and deep, especially if it is obtained through a series of interviews (Remenyi et
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al., 1998). Moreover, survey strategy, based very often on the mail questionnaire
method, offers an opportunity to collect large quantities of data in a quick and economic
manner (Remenyi et al., 1998). However, the time and effort spent in designing and
piloting the questionnaire, and the low response rate are the major obstacles of such a
strategy (Saunders et al., 1997).
After reviewing the various types of research strategies discussed above, the survey was
considered to be the most appropriate research strategy to achieve the objectives of this
study. In particular, and in terms of the exploratory nature of the study, the selection of
such a strategy was an attempt to develop the grounded theory that was utilised in the
initiation of this study since the survey strategy includes qualitative and quantitative
research methods. The following section will provide an overview of the survey design.
5.4 Survey Design
The previous section revealed that the survey would be utilised as a research strategy for
this research. This section seeks to highlight the procedures that were adopted for
designing the survey. The research design of a study is the programme that leads the
researcher in the different stages of the research (Fink, 1995; Creswell, 1994; Robson,
1996). It involves a number of aspects, such as the type of investigation, the purpose of
the study, the extent of the researcher's interference with the study, the unit of analysis,
the duration of the study, the sampling design, the data collection methods, the
measurements and data analysis (Franfort-Nachmias and Nichias, 1992; Sekaran, 1992;
Robson 1996). The following will look at some of these aspects in more detail3.
3 The rest of these aspects are covered in the coming sections.
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• The Purpose of the Study: the purpose of the investigation is one of the most
basic aspects of research design (Sekaran, 1992; Robson 1996). The basis of the
purpose for the study can be exploratory in nature, descriptive or explanatory (or
causal), depending on the stages of advancement of knowledge in the research area
(Churchill, 1995; Fink, 1995; Sekaran, 1992). The following will illustrate the
differences between these types. Firstly, exploratory research is undertaken to obtain
insights and ideas about the phenomena in the situation (Robson 1996; Fink, 1995).
Exploratory studies, therefore, are important for the initial investigations within the
research and for advancing knowledge through good theory building (Sekaran, 1992).
Secondly, descriptive research is used to produce information on the phenomena of
interest that already exists (Fink, 1995; Sekaran, 1992). Lastly, explanatory (or causal)
research is concerned with the explanation of a situation or problem, usually in the form
of cause-and-effect relationships (Churchill, 1995). In other words, explanatory studies
try to predict why things take place. This may be summarised by the use of
deterministic causation (one variable is a function of another) or probabilistic causation
(it is more likely that one variable will be a function of another) (Ghauri et al., 1995).
According to Robson (1996, p.42), "A particular study may be concerned with more
than one purpose, possibly all three, but often one will be predominate". Based on the
objectives of this research (Chapter One), and taking into consideration the definitions
of the three types of the purpose of a study provided above, it seems that the survey
adopted in this study is mainly exploratory in nature even though it includes some
descriptive and explanatory elements.
• The Type of Investigation: there are two types of investigation available to the
researcher. These are casual and correlational studies (Sekaran, 1992). In a causal study,
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the researcher is interested to establish a definitive cause-and-effect relationship
(Sekaran, 1992). In addition, some variables may have to be manipulated and others
controlled. In contrast, in a correlational study, the researcher wants to identify the
important factors associated with the problem (Sekaran, 1992). Moreover, it is
conducted in the natural setting where events occur without researchers interfering with
the variables. However, this is not always the case since a cause-and-effect relationship
could be inferred through correlational studies. As Sekaran (1992, p.100) stated, "It
may be of interest to know that attempts are sometimes made to establish cause
affect relationships through certain types of correlational or regression analysis, such
as cross-lagged correlations and path analysis".
A c,orrelational study was chosen for this research since the research aims to look at
"real-life" perceptions and opinions.
• Researcher Interference: the extent of research interference depends on
whether the study is correlational or causal. In a correlational study, the researcher is
interfering minimally with the normal flow of events since such a study is conducted in
the natural environment of the organisation (Sekaran, 1992). However, in a causal study
where the aim is to establish cause-and-effect relationships, the research tries to
manipulate certain variables in order to study the effects of such manipulation on the
dependent variable of interest (Sekaran, 1992).
Based on the decision made above regarding the type of investigation (i.e. correlational
study), it seems that the level of researcher interference in the present study is obvious.
In other words, the researcher interference is minimal.
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• The Study Setting: research can be conducted in contrived or in noncontrived
settings. Correlational studies are invariably carried out in noncontrived settings, while
rigorous causal studies are conducted in contrived lab settings (Sekaran, 1992). There
are three types of study setting: these include field studies, field experiments and lab
experiments. Examining various factors in the natural setting in which events normally
occur, with minimal research interference, is called field study (Sekaran, 1992).
However, in field experiments, cause-and-effect relationships are explored with some
amount of research interference, but still within the natural setting where events
normally occur (Sekaran, 1992). Lab experiments are very different since the researcher
examines cause-and-effect relationships and exercises a high degree of control in an
artificial setting (Sekaran, 1992).
The two decisions made above with respect to the type of investigation and researcher
interference have narrowed down the study setting that can be used in this research. In
other words, only the field study is applicable to this research.
• Time Horizon of the Study: this involves whether the research will be
longitudinal or cross-sectional (Churchill, 1995). Longitudinal research refers to a study
that extends over a substantial period of time and includes studying changes over time
(Remenyi et al., 1998; Ghauri et al., 1995). Such studies require a lot of time and money
to be invested, and results are not immediate (Remenyi et al., 1998). In contrast, cross-
sectional (or one-shot) research is used to describe studies which take a snapshot of a
situation in time (Remenyi et al., 1998; Ghauri et al., 1995). Such a research type is not
concerned with commenting on trends or on how situations develop over a time period
(Remenyi et al., 1998; Sekaran, 1992).
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In the light of the above, it was decided that a longitudinal study is unnecessary because
the time period was not a factor being investigated. Accordingly, a cross-sectional study
was adopted to provide a snapshot of variables at one point in time.
• Unit of Analysis: this refers to the level of aggregation of the data during
subsequent analysis (Sekaran, 1992). The unit of analysis could be, for instance,
individuals, dyads (i.e. two-person), groups, organisations or countries. In the light of
the research objectives, the unit of analysis for this study would be the audit firm.
• Type of Data Collection Technique: one of the most important aspects of a
research project is to decide the technique with which evidence will be collected and
analysed. There are two kinds of technique/method that may be used to collect evidence
in business and management studies: qualitative and quantitative (Remenyi et al., 1998).
In a qualitative method, researchers use narratives (words) to interpret the world
(Remenyi et al., 1998; Denzin and Lincoln, 1994). However, in a quantitative one,
researchers use mathematical models and statistical tables to relate the research in
impersonal terms (Remenyi et al., 1998; Denzin and Lincoln, 1994). Generally
speaking, a qualitative approach is more flexible than a quantitative technique. In
contrast, a quantitative method allows more pieces of specific data to be collected in a
short space of time and also with minimum bias.
Based on the nature of the study as exploratory, and also in the light of the above, it
seems that the use of combined quantitative and qualitative methods would allow for
greater confidence in the research findings. More discussion about the research methods
used to collect study data is given in the next section.
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5.5 Selection of Data Collection Methods
There are many types of data collection methods available to the researcher, but only
some are applicable in particular circumstances (Churchill, 1995; Robson 1996). In
other words, there are different methods which could be utilised by the researcher to
gather the necessary data, such as participation, observation, interviews or
questionnaires. However, choosing one or more of these methods depends on many
things such as the objective of the study, the resources (time and money) at the disposal
of the researcher, and the capabilities and limitations of each method. In this respect,
Fowler (1984, p. 61) argues that "The choice of data collection mode — mail, telephone,
personal interview, or group administration — is related directly to the sample frame,
research topic, characteristics of the sample, and available staff and facilities; it has
implications for response rate, questions forms, and survey costs".
In the light of the above, and taking into consideration the objectives of the study, it was
decided that interviews, followed by a questionnaire are the most suitable methods of
data collection for this research. The rationale behind the selection of these two research
methods is as follows: the justifications for using interviews in this study included,
firstly, the nature of the study (exploratory) which led to the use of interviews which
allow the collection of a large amount of data. This is because a qualitative approach
offers the researcher the opportunity to probe and follow different lines of enquiry
because such an approach is generally more flexible than quantitative techniques. In
other words, qualitative methods often allow for new questions and answers. Secondly,
there is a dearth of literature which covers how audit firms in SA deal with IT-based
accounting systems. Thus, conducting interviews should provide an insight into the
phenomena being explored in the study and might help in defining the related variables.
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Finally, the results of this stage (the interviews) should help in building the theoretical
framework of this study. Accordingly, the justifications for following the interviews by
questionnaires include the following: firstly, it enables the researcher to verify or
confirm the findings (variables or issues) of the first stage (interviews) and,
furthermore, a questionnaire might provide an additional insight into the phenomena
being explored in the study. Secondly, the interviews were conducted with a small
sample of the population (audit firms in SA) because of the wide distribution of the
targeted population throughout SA. Thus, the results of interviews are useful for
defining related issues and variables although such results cannot be generalised. Using
questionnaires will overcome such a problem if the majority of the targeted population
offers a response.
The following two sections will discuss the design of the data collection methods
adopted for this research (namely, interviews and questionnaires) in detail.
5.6 Design of the First Stage: Interviews
This section details the design process of the interviews. However, it is worth
explaining what is meant by the term "interview" before proceeding to highlight the
procedures followed in their design. Interviews have been defined by Cannel and Kahn
(cited by Robson) as: "initiated by the interviewer for the specific purpose of obtaining
research-relevant information and focused by him on content specified by research
objectives of systematic description, prediction or explanation" (Robson, 1996; p. 229).
5.6.1 Aim of the Interviews
The aim of the interviews utilised in this research is to get more in-depth information
about (or explore) the current practice of audit firms in SA regarding auditing IT-based
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accounting systems, and in addition, to obtain an insight regarding any problems or
obstacles that may face them in an IT-based accounting environment. This was done by
applying a grounded theory approach in order to develop the theoretical framework for
this research.
5.6.2 Type of Interview
The type of interview can be characterised by the degree of structure and mode. In terms
of structure, interviews are classified into structured, semi-structured and unstructured
types (Robson, 1996; Dreyer, 1995; Arksey and Knight, 1999). However, in terms of
mode, interviews can be conducted either personally (face to face) or by telephone
(Kidder and Judd, 1986; Sekaran, 1992; Frey and Oishi, 1995). This research utilised
semi-structured, personal interviews. The following explains the rationale behind this
choice.
Semi-structured interviews allow the setting up of a general structure by deciding in
advance what ground is to be covered and what main questions are to be asked (Dreyer,
1995; Arksey and Knight, 1999). The researcher is free to modify the order of the
questions, the way they are worded, give explanations, leave out particular questions
which seem inappropriate with a particular interviewee, or include additional ones
(Robson, 1996; Arksey and Knight, 1999). Accordingly, it seems that such a technique
is more suitable for the exploratory nature of this study which is guided by vague
literature.
The personal interview is a face-to-face, interpersonal role situation in which an
interviewer asks respondents questions designed to elicit answers pertinent to the
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research hypothesis (Franfort-Nachmias and Nachmias, 1992). In a wider sense, the key
element is that the respondent and the interviewer are together in the same location. The
rationale behind utilising this method of interviewing is the ability of the interviewer to
notice and correct the respondent's misunderstanding, to probe inadequate or vague
responses, and to answer questions and allay concerns. These are important in obtaining
complete and meaningful data (Czaja and Blair, 1996; Frey and Oishi, 1995; Kidder and
Judd, 1986). In addition, this form of interviewing can improve the quality of data since
the interviewer can best establish rapport and motivate a respondent to answer fully and
accurately (Czaja and Blair, 1996; Kidder and Judd, 1986; Sekaran, 1992). Another
positive aspect of this method is that it allows the greatest length in interview schedules
which permit extensive in-depth questioning about complex or multifaceted issues
(Kidder and Judd, 1986; Sekaran, 1992; Frey and Oishi, 1995). Thus, this method of
data collection is best for the open-ended questions which have been adopted in this
study (Czaja and Blair, 1996; Sekaran, 1992). Face-to-face interviews are best suited at
the exploratory stages of research when the researcher is trying to get to grips with
concepts or situational factors. Finally, face to face interviews allow the interviewer to
pick up non-verbal cues which may help in understanding a verbal response or even
reversing its meaning (Robson, 1996; Franfort-Nachmias and Nachmias, 1992; Sekaran,
1992; Czaja and Blair, 1996). However, face-to-face interviews have some
disadvantages as follows: firstly, the high cost since this type of interview entails vast
resources in order to be carried out nationally or internationally (Sekaran, 1992; Czaja
and Blair, 1996). Therefore, there are geographical limitations associated with such an
approach. Secondly, face-to-face interviews have the potential for introducing the views
of the interviewer or respondent bias (Franfort-Nachmias and Nachmias, 1992; Sekaran,
1992). Interviewer bias might exist if the researcher gives cues that may influence a
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respondent's answer. However, the hesitancy of respondents to report sensitive
behaviour presents the possibility of respondent bias in the data. Thirdly, there is a lack
of anonymity with face-to-face interviews (Franfort-Nachmias and Nachmias, 1992;
Sekaran, 1992). The respondent may feel threatened or intimidated by the interviewer
since he/she knows all or many of the respondents (or at least their names, addresses
and telephone numbers). Finally, interviewing is time-consuming, especially if this lasts
much more than an hour (Robson, 1996). Despite this, there are some techniques that
can be followed by the researcher to overcome the disadvantages of face-to-face
interviews. The following techniques will be useful for this purpose. Firstly, bias can be
minimised by establishing rapport and trust with the interviewees through stating the
purpose of the interview and assuring complete confidentiality about the source of the
responses (Sekaran, 1992). In addition, it is important to ask questions in a way that
would ensure the least bias in the responses (Sekaran, 1992). Moreover, it is important
to avoid conducting the interviews in a setting, such as an open workplace, that might
produce bias as this might prevent the respondent from replying franldy and honestly
(Sekaran, 1992). Secondly, regarding the length of the interview, the interview should
take a reasonable time, usually between half an hour and one hour (Robson, 1996). In
addition, a convenient time must be set for both parties.
5.6.3 Main Contents of the Interviews
As was discussed above, the interviews seek to elicit the perceptions of representatives
of the audit firms in SA regarding several issues. Such issues have been divided into
seven main parts (The English version of interviews is included in Appendix 5.1 and the
Arabic version is found in Appendix 5.2). The elements of each part are outlined as
follows.
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The first part consists of general information which includes many aspects, such as the
size of the audit firm, the size and the nature of their clients, the proportion of their
clients who have IT-based accounting systems, and the types of IT-based accounting
systems that their clients have. The second part focuses on the problems that may arise
as a result of adopting an IT-based accounting system. This part tries to investigate
many issues such as the reliability of accounting software, the loss of the audit trail, and
fraud. The Saudi audit standard in this environment "Audit Standard in Organisations
that Use the Computer" that was issued by SOCPA in 1997 is examined in Part Three.
In particular, the interview schedule attempts to evaluate the appropriateness of this
standard. Moreover, it examines whether audit firms made any changes in their policies
as a result of the issue of that standard. The fourth part explores audit approaches or
techniques that are used by audit firms when auditing IT-based accounting systems. In
other words, it attempts to investigate how audit firms evaluate the reliability of the
accounting systems of their clients; whether they use CAATs and, if not, why; what sort
of problems face them when they examine internal controls in IT-based accounting
systems and how they overcome them. Part Five deals with the ability and experience
of auditors who audit in an IT-based accounting environment. More specifically, it
considers the extent of knowledge that audit firms require of auditors in order to audit
financial statements prepared by IT-based accounting systems and whether they
received any training to improve their knowledge in this area or not. Furthermore, it
explores whether audit firms employ IT specialists within their audit team and, if not,
why this so. Part Six investigates whether any financial constraints have an impact on
the audit approach of firms in respect of IT-based accounting systems, the training the
audit staff who deal with such systems, and the purchasing of generalised audit
software. The final part looks into the future of the profession considering the increased
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adoption of IT-based accounting systems by the business sector and also the advent of
electronic commerce.
5.6.4 Source, Type and Wording of the Interview Questions
Since the main purpose of this study was to investigate the impact of the adoption of IT-
based accounting systems by clients on the level of audit risk, the author depended on
three main sources for the construction of the interview questions: firstly, the auditing
literature review which the author was able to identify at the time of conducting this
study. This literature deals with the impact of IT on the audit function and the potential
risks that are associated with IT-based accounting systems in a Western context and also
the Saudi audit standard in this environment that was issued by SOCPA in 1997
(Chapters 3 and 4); secondly, through discussion with the supervisor of the study; and
finally, some questions have been explored through conducting the interviews with staff
of the audit firms in SA.
The interview questions included two types: open-ended and closed-ended questions.
Most were deliberately designed as open-ended since this type of question allows the
interviewees to offer their interpretations, attitudes and perceptions regarding the
explored issues.
Taking into consideration that the language and the order of the interview questions
might have an effect on the respondents' answers, care was taken to avoid double-
barrelled, ambiguous, leading and loaded questions. In addition, the funnel technique
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was used4.
5.6.5 Sample Selection of Interviews
The target population of the study was audit firms in Saudi Arabia. The sample for the
interviews was selected randomly from a list of firms in two cities, Riyadh and
Buraidah. Riyadh is the capital of Saudi Arabia and where most business companies and
audit firms are based, while Buraidah is an agricultural city and the nearest city to
Riyadh. The rationale behind choosing these cities is to ensure that all sizes of audit
firms are represented in this study because of the lack of formal classification for audit
firms in SA in terms of size. Moreover, it also reduces the cost of the interviews and the
time taken to complete them. This provided a sample of 19 audit firms. Sixteen of these
were based in Riyadh and three in Buraidah.
5.6.6 Correspondence with the Selected Sample
In order to conduct face-to-face interviews with the staff of audit firms in SA, a letter
was sent by fax to each audit firm in the selected sample (a sample of the English and
Arabic versions of this letter are provided in Appendix 5.3 and Appendix 5.4). The
letter explains the reasons for the survey, the importance of interviewing each sample
audit firm, the use that will be made of the data, and the confidentiality of the
respondent's answers. This was also supported by a letter from the supervisor of this
study (a copy of this letter is included in Appendix 5.5).
4 Since these guidelines were taken into consideration in writing the questionnaire questions as
well, the explanation of such guidelines will be provided later in Subsection 5.7.2.2.
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5.6.7 Follow-up Phone Calls
Only two audit firms called back and set a time for carrying out interviews with their
staff. Due to the low response rate, the researcher used telephone reminders as the main
follow-up strategy to increase the overall response rate. After conducting 17 follow-up
phone calls, it was found that 26 % of audit firms did not receive the letter which was
sent by fax (even though their fax numbers which were recorded in the list issued by
SOCPA had not been changed). Thus, the letters were sent to them again. As a result of
40 other follow-up phone calls made by the researcher, two important issues emerged
which might have caused the low response rate. Firstly, most, if not all, audit firms were
concerned mainly with time. This was because of the nature of the study which
consisted of face-to-face interviews and also the timing of the study since it was carried
out between 5 th January and 10th February 2001 which is a busy time for them.
Secondly, firms were concerned about centralisation since this matter had to be
approved by top management and this task takes time. However, only four audit firms
stated that they were not willing to be interviewed. The excuses that were mentioned by
them for not responding and also for their unwillingness to allow interviews with their
staff are shown in Table 5.1.
Table 5.1: Reasons Mentioned by Audit Firms for not Responding or being
Unwilling to be Interviewed.
Number of audit firms which refused to allow interviews
3 Audit Firms 1 Audit Firm
Reasons for not
responding or being
unwilling to do
interviews
You came in the busy season
and you should wait until we
call you back when it is quiet but
if we have a questionnaire we
will be happy to complete it.
You must get permission
from the manager. He is
away now and we do not
know when he is coming
back.
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5.6.8 Response Rate of Interviews
Fifteen out of nineteen audit firms allowed interviews with their staff. Thirteen of
these were in Riyadh and two in Buraidah. This yielded an overall response rate of
78.9%, as described in Table 5.2.
Table 5.2: Response Rate of Interviews
City
Number of audit
firms selected as a
sample
Number of audit firms
which allowed
interviews
Response
Rate
Riyadh 16 13 81.25%
Buraidah 3 2 66.66%
Cumulative Total 19 15 78.9%
5.6.9 Carrying out the Interviews
All interviews with participants were conducted in the work place except one which was
held in a hotel in Buraidah. The interviews lasted between one and two hours depending
on the participant. Thus, the average time was generally one and a half hours. The
interviewer tried to make sure that interviewees understood what was meant by each
question, and thus, a definition of some terms was explained to them. Generally
speaking, interviewees spoke fairly freely. However, the researcher faced a problem
when taping the interviews. It was found from the first and second interviews that
participants did not like being involved in taped interviews and it was thought that
seeking permission to tape interviews with the participants might threaten the quality of
data in terms of the interviewees' willingness to discuss sensitive and confidential
issues. As a result, no interviews were taped and instead, all answers were recorded by
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hand5. As the researcher took extensive notes (and sometimes recorded the exact
answer) during interviews, it was possible to recreate most of the answers satisfactorily,
particularly as the transcribing was done immediately after the interview. The findings
of this stage (i.e. interviews) are provided in Chapter Six. These findings were utilised,
with the literature reviewed in Chapters Three and Four, in the construction of the
theoretical framework of this study as will be presented in Chapter Seven. In addition,
the interviews helped in developing the questionnaire that was then used in this study.
The following section will present the design of the second stage (i.e. the
questionnaire).
5.7 Design of the Second Stage: the Questionnaire
This study utilised the questionnaire as the main research method. However, before
highlighting the procedures that were followed in order to design the questionnaire, it is
worth defining the term. The questionnaire has been defined by Sekaran (1992, p. 200)
as "a preformulated written set of questions to which respondents record their answers,
usually within rather closely defined alternatives". A questionnaire has to be totally
self-explanatory; the importance of clear and simple statements cannot be overstated,
since instructions and questions must be uniformly understood by a wide variety of
respondents (Czaja and Blair, 1996). However, when such an approach is used, the
important variables have to be known in advance. Thus, it is best suited for use in
relatively well understood situations. For instance, in this research, conducting
5 The researcher appreciated the time which was given by interviewees in order to write down
their answers during the interviews.
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interviews (the first stage) helped in building the questionnaire that was utilised in this
study.
5.7.1 Purpose of Questionnaire
It was mentioned above that the theoretical framework of this study is mainly based on
the findings of the interviews conducted with a small number of audit firms in SA.
Accordingly, it was decided to test this theoretical framework with a much larger
sample. In other words, the purpose of the questionnaire is to support or refute
theoretical propositions.
5.7.2 Questionnaire Design
This subsection explains the procedures that were followed in order to develop the
questionnaire of this study. It focuses on the type of questionnaire, wording and the
sequence of the questionnaire's questions, the scale development, and the physical
characteristics of the questionnaire. The following will cover each one of these:
5.7.2.1 Type of Questionnaire
This study used a mail questionnaire. Generally speaking, a mail questionnaire has the
following advantages: firstly, it permits wide geographic contact at minimal cost
(Franfort-Nachmias and Nachmias, 1992; Sekaran, 1992). It can be used for contacting
a large number of people. Secondly, it enables the collection of a great amount of data
(Czaja and Blair, 1996). Thirdly, it saves a lot of time and makes a useful contribution
in simplifying the analysis of the data that will be collected (Sekaran, 1992; Czaja and
Blair, 1996). Fourthly, it avoids researcher bias (Franfort-Nachmias and Nachmias,
1992; Sekaran, 1992) and finally, it avoids the difficulty of making arrangements for
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setting appointments with intended participants as is the case in conducting interviews
(Sekaran, 1992; Czaja and Blair, 1996). In other words, it suits busy participants since
they can complete the questionnaires at their own convenience, in their homes, and at
their own pace. However, the mail questionnaire has two main limitations. These
limitations include the low return rate of mail questionnaires and the difficulty of
clarifying any doubts the respondents may have (Sekaran, 1992; Czaja and Blair, 1996;
Naclunias and Naclunias, 1992). Despite this, these disadvantages could be overcome
through the following: firstly, increasing the size of the sample in order to increase the
number of questionnaires that will be sent back; secondly, sending follow-up letters
(Fink, 1995; Sekaran, 1992) and thirdly, providing the respondents with self-addressed
and stamped return envelopes to encourage them to respond (Robson, 1996; Sekaran,
1992). Fourthly, it helps to make the questionnaire as short as possible (Fink, 1995;
Sekaran, 1992) and finally, conducting a pre-test and pilot study will help to clarify any
vagueness in the questionnaire (Czaja and Blair, 1996; Sekaran, 1992).
5.7.2.2 Wording and Sequence of the Questionnaire Questions
The implications of the quality of questions included in the questionnaire, in terms of
wording and sequence, on the research results have been considered in the research
method textbooks (e.g. Czaja and Blair, 1996; Fowler, 1995; Franfort-Nachmias and
Nachmias, 1992; Sekaran, 1992). In particular, they recommend principles or guidelines
for the wording and sequence of questions. The following includes some of these
guidelines which should be taken into consideration in writing the questions of the
questionnaire. Firstly, the content of the question should be identified. Survey questions
may be concerned with subjective feelings or objective facts (Franfort-Nachmias and
Nachmias, 1992; Sekaran, 1992). Generally speaking, this study focuses on measuring
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the respondents' perceptions regarding the explored issues. Secondly, simple language
must be used. In wording questions, the researcher tried to select easy, simple and
understandable words. Thirdly, double barrelled and ambiguous questions should be
avoided. Double-barrelled questions refer to those which combine two or more issues at
the same time; while ambiguous questions refer to those that do not have specific
meaning (Czaja and Blair, 1996, Sekaran, 1992). Fourthly, leading and loaded questions
should be avoided. Designing the question in way that will direct respondents to a
particular answer is called a leading question, while loaded questions are those which
are phrased in an emotionally charged manner (Franfort-Naclunias and Nachmias, 1992;
Sekaran, 1992). Fifthly, the type of questions must be determined. Questions in a
questionnaire can be either open-ended or close-ended. The majority of the questions
included in the questionnaire are close-ended because they have several advantages: for
example, the structure of such questions makes them easy to ask and quick to answer. In
addition, the answers could be analysed in quantitative terms and provide better
comparability between respondents. Finally, attention was paid to the sequence of the
questions in order to facilitate the smooth progression of the respondent through the
questionnaire. This was achieved through using the funnel approach where the
respondent is led from general to specific questions and from easy to more difficult
questions.
5.7.2.3 Scale Development
The questionnaire has, in total, 21 questions (The English version of the questionnaire is
found in Appendix 5.6 and the Arabic version is provided in Appendix 5.7). Generally
speaking, these questions were constructed to measure the variables of interest. In
constructing these questions, different scales were developed to assess these variables.
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However, the researcher tried to use the most powerful scales possible. The following
points provide a description of the measurement scales of the operational variables.
A. The lack of understanding of IT of the clients' management: Two items were
included in the questionnaire to assess the respondents' attitudes towards this variable.
The type of scale that was used with these items was interval. In other words, the
respondents were asked to indicate their opinions with regard to each statement on a 5-
point Likert scale, with 1 = strongly disagree and 5 = strongly agree.
B. The unsuitability of the clients' accounting software: One item was used to
measure participants' perceptions in relation to the unsuitability of their clients'
accounting software. The scale that was used in this item was the interval scale. In
particular, the respondents were asked to rate on a 5-point Likert scale their opinions
with respect to this statement, with 1 = never and 5 = always.
C. The clients' financial cost concern: This variable was measured by four items.
The type of scale that was used with these items was the interval scale. In more detail,
respondents were asked to express their opinions regarding each statement on a 5-point
Likert scale, with 1 = strongly disagree and 5 = strongly agree.
D. The lack of education in IT of clients' staff: One item was included in the
questionnaire to assess the respondents' attitudes towards this variable. The interval
scale was used with this item. In this context, the participants were asked to rate on a 5-
point Likert scale, with 1 = strongly disagree and 5 = strongly agree, their opinions with
respect to this statement.
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E. The lack of clients' staff training in IT: This variable was measured by one item.
The type of scale that was used with this item was the interval scale. In particular,
respondents were asked to express their perceptions with respect to this statement on a
5-point Likert scale, with 1 = strongly disagree and 5 = strongly agree.
F. The lack of competence of clients' staff in dealing with IT-based accounting
systems: One item was included in the questionnaire to measure the participants'
perceptions in relation to this variable. In this context, the participants were asked to
rate on a 5-point Likert scale, with 1 = never and 5 = always, their opinions with respect
to this statement.
G. The level of inherent risk: There were two items that were used to assess the
level of inherent risk. The interval scale was used with these items. In more detail,
respondents were asked to indicate their opinions regarding these statements on a 6-
point Likert scale, with 1 = no contribution and 6= very high contribution.
H. The weakness of the clients' internal control systems: One item was included in
the questionnaire to measure the respondents' attitudes towards this variable. The
interval scale was used with this item. In particular, the respondents were asked to rate
on a 5-point Likert scale, with 1 = never and 5 = always, their opinions with respect to
this statement.
I. The level of control risk: This variable was measured by one item. The type of
scale that was used with this item was the interval scale. In more detail, respondents
were asked to express their perceptions with respect to this statement on a 6-point Likert
scale, with 1 = no contribution and 6 = very high contribution.
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J. Inappropriateness of the Saudi audit standard to the IT-based accounting
environment: This variable was measured by one item. The scale that was used with this
item was the interval scale. In other words, the participants were asked to rate on a 5-
point Likert scale, with 1 = strongly disagree and 5 = strongly agree, their opinions with
respect to this statement.
K. The audit firms' financial cost concern: Three items were included in the
questionnaire to assess the respondents' attitudes toward this variable. The type of scale
that was used with these items was an interval. In particular, the respondents were asked
to indicate their opinions in relation to each statement on a 5-point Likert scale, with 1 =
strongly disagree and 5 = strongly agree.
L. The lack of auditors' education in IT: One item was included in the
questionnaire to measure the respondents' attitudes towards this variable. The interval
scale was used with this item. In this context, the participants were asked to rate on a 5-
point Likert scale, with 1 = strongly disagree and 5 = strongly agree, their opinions with
respect to this statement.
M. The use of the auditing around the computer approach: This variable was
measured by one item. The scale that was used with this item was the interval scale. In
particular, the respondents were asked to indicate their opinions in relation to this
statement on a 5-point Likert scale, with 1 = never and 5 = always.
N. The lack of IT training for auditors: One item was included in the questionnaire
to assess the respondents' attitudes towards this variable. The interval scale was used
with this item. In particular, the respondents were asked to rate on a 5-point Likert scale,
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with 1 = strongly disagree and 5 = strongly agree, their opinions with respect to this
statement.
0. The lack of competence of auditors in auditing IT-based accounting systems:
This variable was measured by one item. The type of scale that was used with this item
was an interval. In more detail, respondents were asked to express their perceptions with
respect to this statement on a 5-point Likert scale, with 1 = strongly disagree and 5 =
strongly agree.
P. The level of detection risk: There were two items that were used to assess the
level of detection risk. The scale that was used with these items was the interval scale.
In particular, respondents were asked to indicate their opinions regarding these
statements on a 6-point Likert scale, with 1 = no contribution and 6 = very high
contribution.
5.7.2.4 Physical Characteristics of the Questionnaire
The appearance of the questionnaire is vital (Robson, 1996; Franfort-Nachmias and
Naclunias, 1992; Sekaran, 1992). The layout of the questionnaire may have an impact
on the interest level of the respondents and the amount of time they are willing to
devote to filling it in. The questionnaire layout included the following:
A. Covering Letter: The questionnaire was accompanied by a cover letter (a sample
of the English and Arabic versions of this letter are found in Appendix 5.8 and
Appendix 5.9 respectively). In this letter, the identity of the researcher was disclosed as
a student from Imam University in SA studying for his Ph.D. at Loughborough
134
Research Methodology
University in the UK. The supervisor of the study was also disclosed. In addition, the
letter indicated the title and the purpose of the study, assuring moreover the
confidentiality of the information provided by the respondents. This letter ended with an
expression of thanks the respondents for taking the time to respond to the questionnaire
and for their kind co-operation.
B. Page Layout: The titles of sections were differentiated by using bold typeface.
In addition, questions were numbered and preceded the responses. Moreover,
instructions were offered on how to fill in the questionnaire to aid the respondents in
answering the questions without difficulty (e.g. the majority were simply circle the
suitable answer). In order to separate the questions, white spaces were used between
them. Page numbers were provided at the bottom of each page to help the researcher.
C. Structure of the Questionnaire: The questions of the questionnaire were
organised in such a way to make sense to the respondents and to reduce their need to
page back and forth. In other words, the questions were organised logically through
dividing the questionnaire into five sections as described briefly below:
Section One: This section was developed to gain background information about the
audit firms surveyed. This information includes the size of the audit firm, the proportion
of clients who use IT-based accounting systems, and the proportion of clients who use
integrated and stand-alone IT-based accounting systems.
Section Two: This section of the questionnaire was designed to explore the respondents'
perceptions of the possible problems that might face them while auditing in a client's
IT-based accounting environment and also the reasons behind such problems.
Section Three: This section was developed to explore the views of participants with
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regard to four main themes. The first theme deals with exploring the potential
perception of participants regarding some obstacles that might make "Audit Standard in
Organisations that Use the Computer" issued by SOCPA in 1997 inappropriate for an
IT-based accounting environment in SA. The second theme involves exploring the type
of audit approach that is adopted by audit firms to examine the reliability of internal
controls in IT-based accounting systems; it also investigates the reasons that might
prevent audit firms from applying CAATs. The third theme explores the type of
knowledge of IT which is required by audit firms for auditors who audit IT-based
accounting systems. In addition, it investigates whether the audit firms provided IT
training for their staff and, if so, the level of training given in certain IT related areas.
The fourth theme attempts to investigate the participants' perceptions with respect to
some factors that might influence the competence of auditors in such an environment.
Section Four: This section of the questionnaire was constructed in order to examine the
participants' perceptions concerning the contribution of some factors which might
increase the overall level of audit risk in an IT-based accounting environment.
Section Five: This section was about the respondents' comments and/or additions to any
answers given in the previous sections.
Table 5.3 Subjects Covered in the Different Sections of the Questionnaire
Section Number of questions Subject covered
One 3 . General information
Two 7 Clients' IT-based accounting environments
Three 9 The audit approach in the IT-based accounting
environment
Four 2 Audit risk in an IT-based accounting environment
Five The respondents' comments on the questionnaire
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Before proceeding to explain how the questionnaire of this study was pre-tested and
piloted, it is worth highlighting the steps that were followed in order to ensure the sound
translation of the questionnaire. This objective will be the aim of the next section.
5.7.3 Translation of the Questionnaire
Originally, the questionnaire was constructed in English. However, since the general
language of the target population is Arabic, the questionnaire had to be translated into
Arabic. This was done through the following steps:
1- The researcher prepared a preliminary translation of the questionnaire (first draft).
2- To ensure the accuracy of the translation, the first draft of the translation was sent to
a translation firm in Saudi Arabia by email; the firm produced an official translation
of the questionnaire (second draft).
3- In order to check the Arabic grammar, the second draft was sent to a specialist in the
Arabic language at Imam University in Saudi Arabia. After reviewing, only minor
corrections were made. Accordingly, the final draft of the questionnaire was
prepared.
5.7.4 Questionnaire Pre-testing and Piloting
Pre-testing and piloting are necessary and important steps in the development of the
questionnaire (Litwin, 1995; Remenyi et al., 1998; Czaja and Blair, 1996). In particular,
questionnaire pre-testing and piloting are the key to good design and administration
(Bourque and Fielder, 1995). In a wider sense, they provide valuable information about
how the survey instrument actually works in the field (Litwin, 1995). In the case of the
questionnaire, they are utilised to refine its design through detecting fallacies, hidden
problems etc., thus ensuring the suitability of the questions (Fowler, 1995; Remenyi et
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al., 1998; Czaja and Blair, 1996). In order to achieve this, pre-testing and piloting are
usually conducted prior to the actual data collection (Bourque and Fielder, 1995). The
following subsections include details about the pre-test and the pilot study that were
used in this research.
5.7.4.1 Questionnaire Pre-testing
The pre-test is the informal approach to test the survey instrument (Remenyi et al.,
1998). Pre-testing includes a set of procedures used to determine whether the
questionnaire works in the manner intended by the research (Fowler, 1995; Czaja and
Blair, 1996). In particular, it is utilised to ensure clarity and precision in the design of
the questionnaire (Remenyi et al., 1998). In other words, it assesses the decisions,
assumptions and judgements that were made by the researcher in the first draft of the
survey questions about what respondents will know, what words they will understand,
what sort of information they can and will provide, and what response tasks they can
perform (Czaja and Blair, 1996).
The purposes of pre-testing the questionnaire of this thesis include, among others, the
following: an assessment of individual questions and their sequence, determining the
degree of accuracy in question and response wording, discovering difficulties with
understanding instructions or layout, and increasing the ease of analysis. The following
points highlight how the pre-testing process was polished and offer the results of this
test.
A) Polishing the Pre-test
The process of pre-testing the questionnaire was carried out in two phases. In the first
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phase, a copy of the covering letter and the questionnaire were circulated among
postgraduate students in the Business School at Loughborough University and they
were also sent to some Saudi students who are studying for PhDs in auditing in other
UK universities. In the second phase, a copy of the revised version of the questionnaire
with the covering letter was sent to two staff in the Business School at Loughborough
University.
B) The Results of the Pre-test
Useful comments and suggestions resulted from the above two phases of the pre-testing
process. These comments and suggestions were used to ref= the questionnaire and the
covering letter in order to prepare the questionnaire for the pilot study. Table 5.4 shows
these comments and suggestions and the action that was taken as a result.
Table 5.4 Results of the Questionnaire Pre-testing
Section Comments and suggestions Action taken
• Print the cover letter on official university paper in order to • The cover letter was
Covering encourage participants to respond when they are sure that printed on official
Letter their answers will be used for academic purposes only. university paper
• Write your address and any other contact numbers for
further clarification that might be required by respondents.
• The	 complete
address was added
and also mobile and
fax numbers
Section • The term "IT-based accounting systems" should be defined. • It was defined
One • Change the scale of Questions 2 and 3 from ordinal scales to
ratio scales to get more information.
• They were changed
• Question 3 was double barrelled since it asked about the
proportion of clients who use integrated systems and also
stand-alone systems in one sentence. Separate them by using
letter (A) for the first type, and letter (B) for the other type.
• It was corrected
• The terms "an integrated accounting system" and "a stand-
alone accounting system" should be defined.
• They were defined
Continued overleaf
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Table 5.4 (Continued)
Section Comments and suggestions Action taken
Section
Two
•
•
Revise the coding in Questions 4, 5, 7, 8 and 10
where	 low	 numbers	 stand	 for	 "never"	 or
"disagree",	 while	 high	 numbers	 stand	 for
"always" and "agree".
Change the scale of Question 6 from an ordinal
scale to a ratio scale to get more information.
•
•
They were revised.
It was changed
Section
Three
• In Question 17, please add "None" to multiple
choice answers for this question since some
participants might not provide training in some
IT areas at all.
• It was added
Section
Four
• In Question 20, please add "No contribution" to
multiple choice answers for this question since
some	 participants	 might	 not	 agree	 on	 the
contribution of such factors at all.
• It was added
5.7.4.2 Questionnaire Piloting
When the questionnaire has been pre-tested, it is ready for the pilot study (Czaja and
Blair, 1996). In a pilot study, the questionnaire is tested using a sample from the
targeted population and also using the same procedures that will be used in the main
study (Bourque and Fielder, 1995). In short, it is a small scale version of the main study
and, in turn, it covers some aspects of the data collection process that pre-testing alone
may not address (Remenyi et al., 1998; Czaja and Blair, 1996). In a wider sense, it helps
the researcher to estimate how much the data collection will cost in time and money,
and also predicts whether any serious problems are likely to be encountered in the main
study (Bourque and Fielder, 1995; Remenyi et al., 1998).
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The aim of performing the pilot study in this research includes, among others, the
following: gaining confidence that no essential issues have been missed, predicting the
response rate, determining the best follow-up strategy, ensuring the reliability and
validity of the measures used to measure the variables of interest, and getting feedback
regarding the wording and general appearance of the questionnaire. The following
subsections explain the method that was used to perform the pilot study and the results
that were gained from it.
A) Performing the Pilot Study
The pilot study was performed in the same way that was to be used in the main study. In
particular, the final draft of the questionnaire was sent by fax to eight audit firms in
Saudi Arabia with a cover letter (a sample of the English and Arabic versions of this
letter are included in Appendix 5.10 and Appendix 5.11 respectively). The aim of the
cover letter was to explain the purpose of the study and also to ask the representatives of
the audit firms to fill in the questionnaire and, at the same time, to tell the researcher if
there were any unclear or ambiguous questions. In addition, they were asked if there
were any questions which should be added or deleted. Finally, they were asked to
indicate approximately how long it took to fill in the questionnaire.
The rationale behind the use of eight audit firms as a sample is to reduce the time and
cost required to implement the pilot study. In addition, it is because the number of such
firms in SA is limited, as will be discussed later in Subsection 5.7.6.
B)Follow up Strategy and Response Rate
The researcher phoned the eight audit firms and asked them if they could send back
their responses within two weeks. After two weeks only two responses had been
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received (25 % of the total). As a result of this low response rate, the author decided to
use a follow-up strategy in order to increase the response rate, as suggested by the
literature. Several strategies were suggested by the literature such as postcard reminders,
second mailing, telephone reminders, and Dillman's multiple follow-up strategy which
includes all the three strategies (Fox et al., 1998). However, it was found that when the
telephone numbers are available, there will be no significant differences between
response rates of the four follow-up strategies (Fox et al., 1998). Since the telephone
numbers of the audit firms in SA were available through an updated list of these firms
provided by SOCPA, the researcher selected telephone reminders as the main follow-up
strategy for the pilot and also the main study. This selection was supported by the
experience of the researcher in dealing with audit firms when he was arranging for
interviews with them. After 15 phone calls, another three questionnaires (37% of the
total) were received by the end of the third week. Accordingly, the researcher actually
received five out of the eight which had been distributed (i.e. a response rate of 62%).
C) The Results of the Pilot Study
Most of the comments from the pilot study revealed that the questionnaire was easy to
understand and answer. Furthermore, the respondents considered that all questions
related directly to the topic.
5.7.5 Assessing the Validity and Reliability of the Research Variables
Generally speaking, it is difficult to assess the quality of data that is collected. However,
it is easier to assess the appropriateness of the survey instrument that was used to collect
the data (Litwin, 1995). This assessment could be gained through looking at the validity
and reliability of the research variables (Fowler, 1995; Fink, 1995; Czaja and Blair,
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1996). In a wider sense, validity and reliability are used to refine the data collection
method. Accordingly, it is imperative to examine the validity and reliability of the
research variables in the pre-test and the pilot study in order to provide an assessment of
the ability of respondents to provide useful answers regarding these variables (Czaja and
Blair, 1996; Litwin, 1995). Validity is concerned with providing assurance that the
measures capture what are they are supposed to do (Ghauri et al., 1995; Litwin, 1995;
Fowler, 1995). Reliability, on the other hand, refers to the stability and consistency of
the instrument's measurements (Fink, 1995; Sekaran, 1992; Litwin, 1995). In other
words, it is concerned with the degrees of variation among participants (Litwin, 1995;
Sekaran, 1992). It is worth mentioning that assessing the reliability of a measure is
necessary but is not sufficient to ensure its validity. In contrast, valid instruments are
always reliable (Fink, 1995; Sekaran, 1992; Litwin, 1995).
Two types of validity assessment were used in this research to test the validity of the
variables' measures. The first type was face validity which points out that the items that
are supposed to measure a variable, do, on the face of it, look as if they are measuring
the variable (Sekaran, 1992; Litwin, 1995). This was done during the pre-testing
process where doctoral students (some of them in accounting and auditing fields) and
some staff were asked to review the items and questions included in the questionnaire
and assess their appropriateness. The second type was content validity which ensures
that the measure is representative of the variable that it is supposed to measure
(Sekaran, 1992; Litwin, 1995). Such a type of validity assessment is typically obtained
through a review of the content of the survey by experts who have some knowledge of
the subject matter to ensure that it includes everything it should and does not include
anything it should not (Litwin, 1995). This was performed through the pilot study since
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the participants were asked, among others as highlighted above, to tell the researcher if
there were any questions or items which should be added or deleted. The results
revealed that the measures that were used to measure the variables of interest were valid
in terms of their face and content. The reliability of variables' measures, on the other
hand, was determined through subjective testing. This is because the number of
participants in the pilot study was small and, in turn, it was inappropriate to carry out
any statistical reliability coefficient testing6.
After completing validity and reliability tests, the questionnaire was ready for
implementation. However, before proceeding to describe the implementation of the
questionnaire, it is imperative to determine the size of the sample required for such
implementation. This will be the subject of the next subsection.
5.7.6 The Sample Process
The sample process is important in establishing the representativeness of the sample for
generality (Sekaran, 1992). Drawing a representative sample for a research project
requires certain steps which include, defining the population, identifying the sampling
frame, determining the sample size, and selecting the sample elements (Sekaran, 1992;
Diamantopoulos and Schlegelmilch, 1997). Some of these steps were sketched in
Subsection 5.6.5, and they will be extended here as follows. The first step in the process
of sampling is defining the population. A population refers to the entire group of people
or things of interest that the researcher aims to investigate (Sekaran, 1992). The
population in the present research includes all audit firms in Saudi Arabia. The second
6 The number of participants in the pilot study was five, as mentioned and justified above.
According to Roscoe (cited by Sekaran, 1992), a minimum number of 30 participants is
required in order to generalise.
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step involves identifying the sample frame. This is the listing of the elements from
which the actual sample will be drawn (Churchill, 1995). This differs from the whole
population, as it is only one means by which the population may be presented. The
sampling frame for this study was a list of 108 audit firms, issued by the Saudi
Organisation for Certified Public Accountants in August 2001. Determining the sample
size is the third step in the process of sampling. In this study, the sample size is the total
population except the audit firms that participated in the pilot stud? (the researcher did
not send a questionnaire to the audit firms that participated in the pilot study since there
is no difference between the pilot questionnaire and the final questionnaire). In other
words, the main questionnaire was sent to audit managers or partners in 100 audit firms
in SA. The reason behind this is because the number of such firms in SA is limited,
amounting to 108 firms, as mentioned above. In addition, it is in order to make sure that
all sizes of audit firms in SA are represented in this research since there is no formal
classification for them. The final stage in the process of sampling is selecting sample
elements. An element is a single member of the population (Sekaran, 1992). In this
research each audit firm is an element.
5.7.7 Implementation of the Questionnaire
The questionnaire was sent to audit firms in the middle and at the end of September,
2001. Three methods were used in administering the questionnaire, according to the
preference of each audit firm. These methods were: fax, mail and personal delivery8.
The researcher phoned each audit firm and asked them if they would accept receipt of
the questionnaire by fax and, if not, what method they preferred. Generally speaking,
7 The pilot questionnaire was sent to 8 audit firms as reported in Subsection 5.7.4.2.
8 The personal delivery method was used mainly in distributing the questionnaire in the city
where the researcher lives, and rarely in the follow-up.
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most audit firms accepted receiving and sending back the questionnaire of the study by
fax, though some audit firms preferred mail. The reason for the researcher's preference
for fax rather than mail is that in SA mail usually goes to post office boxes and not
directly to the recipient's location. Thus, using fax facilitates tracing the arrival of the
questionnaire and also increases the response rate. In addition, this method saves time
and effort.
After sending the questionnaire by fax to each audit firm, the researcher phoned them to
ensure that they had received it clearly and completely9 . In addition, he asked them to
indicate how long they needed to complete the questionnaire and send it back. Generally
speaking, most of respondents asked for one month.
5.7.7.1 The Main Survey Follow-up
After giving the respondents the time asked for, and in particular at the beginning of
November 2001, only 35 questionnaires had been received (i.e. 35% of the total). In
order to encourage those who had not yet responded, the researcher used two ways of
following up: firstly, he phoned the audit partners or audit managers in these firms.
Some of them asked the researcher to send the questionnaire again by fax and write
their names on it. As a result of (roughly) 200 phone calls, another 25 questionnaires
were received. Secondly, and due to the time constraints, the author went to the capital
of Saudi Arabia (Riyadh) to visit those who had not responded so far. The result of this
visit was that 6 questionnaires were collected personally.
9 The researcher faced problems in sending the questionnaire by fax. In particular, some audit
firms did not receive it completely or it was received partially for reasons such as the fax ran out
of paper, film needed to be replaced, breakdown occurred at the time of sending, and phone
lines were inoperative.
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5.7.7.2 The Main Survey Response Rate
Responses to the questionnaire are illustrated in Table 5.5. Only 66 questionnaires were
received out of the 100 questionnaires that were originally sent. This yielded a response
rate of 66%.
Table 5.5 Main Survey Response Rate
Mode Number of questionnaires distributed Number of questionnaires received
Fax 71 57
Mail 27 8
Personal 2 1
Total
-
100 66
5.7.8 Overall Response Rate
Since there is no difference between the pilot questionnaire and the final questionnaire
distributed in the main survey, the replies from the pilot study were considered to be
part of the overall responses and were included in the analysis. This yielded an overall
response rate of 65.7%, as described in Table 5.6. According to Remenyi et al., (1998),
a response rate of 60 per cent is seen to be exemplary. In this respect, Gillham (2000,
p.14) suggested that " A 30 per cent return has to be seen as fairly satisfactory, and
more than 50 per cent is good".
Table 5.6 Overall Response Rate
Source
Number of questionnaires
distributed
Number of
questionnaires received
Response
rate
Pilot study 8 5 62.5%
Main study	 ' 100 66 66%
Total 108 71 65.7%
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5.8 Data Analysis
This section seeks to highlight the techniques that were used to analyse the findings of
the interviews and questionnaires.
5.8.1 Interviews
The main approach that was used for analysing and summarising the data in this stage
was content analysis. This approach was defined by Krippendorff (cited by Robson,
1996, p. 272) as "Content analysis is a research technique for making replicable and
valid inferences from data to their context". In a wider sense, it is a process of
establishing a fuller and more detailed meaning of a portion of document, manuscript,
speech or any type of communication (Franfort-Nachmias and Nichias, 1992; Robson,
1996; Remenyi et al., 1998). Accordingly, this approach can be adapted for use, among
other things, in the analysis of qualitative interviews (Robson, 1996). The findings of
this stage are presented in Chapter Six.
5.8.2 Questionnaires
All questionnaire responses were coded and entered into the data analysis package
"SPSS" (Statistical Package for the Social Sciences). It is worthwhile providing
justifications for utilising parametric statistical tests before proceeding to explain the
three stages of data analysis that will be presented in this research. The first justification
is based on the type of scale that was used in constructing the questions of the
questionnaire. In particular, the Likert scales that were used in almost all the questions
were treated as interval scales throughout the analysis and not as ordinal scales. In this
respect, some authors (e.g. Kerlinger, 1964) argue that if ordinal measures are used as
though they were interval, researchers can err seriously in interpreting data and the
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relations inferred from data. On the other hand, if researchers stick strictly by the rules,
they cut off powerful modes of measurement and analysis and they are left with tools
that are inadequate for solving the problems which need to be solved (Kerlinger, 1964).
In the same aspect Diamantopoulos and Schlegelmilch (1997, p30) stated that "If we
adopt the pragmatic view followed by most social researchers, then we would treat the
Likert scales as if they were interval. It is recommended, in this context, to
appropriately number the response alternatives on the scale so as to communicate to
the respondent that the intervals between the scale points are intended to be equal
distance. On the other hand, if we adopt the purist view most commonly followed by
statisticians, then the Likert scale should be treated as ordinal (unless we can prove
otherwise)". In the light of the above, particularly by adopting the pragmatic view, and
since the author is a social researcher and not a statistician, this study treated the Likert
scales as interval scales. In addition, this study followed the work of previous
researchers such as Clegg et al. (1989) and Al-Mushayt (2000).
The other justification for using parametric statistical tests is connected with the
distribution of the respondents' perceptions regarding research variables (i.e. Normal
distribution v. Non-normal distribution). The test of normality revealed, based on the
values of skewnes and kurtosis of all the respondents' perceptions on the research
variables included in the questionnaire, that the research variables are nearlyl° normally
distributed. (For more details about the results of these tests, see Appendix 5.12.)
to Bryaman and Cramer (2001, p. 92) argue that "The term "normal" is potentially very
misleading, because perfectly normal distributions are very rarely found in reality. However,
the values of a variable may approximate to a normal distribution and, when they do, we tend to
think of them as having the properties of a normal distribution. Many of the most common
statistical techniques used by social scientists presume that the variables being analysed are
nearly normally distributed". In the same aspect, Coakes and Steed (1999, p. 30) stated that
"Variables rarely conform to a classic normal distribution. More often, distributions are skewed
and display varying degree of kurtosis".
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The discussion now continues by presenting the stages of data analysis and the different
statistical tests that will be conducted in each stage. In particular, the data analysis will
be presented in three stages as follows:
Firstly, it will offer a description of the views of the respondents (in terms of frequency,
percentage, means and standard deviations) as one group. The purpose behind
presenting the collected data in descriptive form (besides the other purposes of
descriptive analysis) is to explore whether or not the research variables that resulted
from interviews (which the theoretical framework is based on) are the only variables
related to audit risk in an IT-based accounting environment in SA. This is due to the
exploratory nature of the study. The findings of this stage are presented in Chapter
Eight.
Secondly, in order to find out if the respondents' perceptions vary for some questions
when based on a selected demographic factor, namely the size of the audit firm (small,
medium, large), a broad range of statistical procedures, including one-way ANOVA
tests, and paired comparisons according to Scheffe, Chi-square" tests were used as
statistically appropriate. The results of this stage are showed in Chapter Eight.
Thirdly, the relationships between the variables of the study (as suggested by the
research model) will be examined by means of Pearson's Correlations and Path
Analysis. The findings of this stage are presented in Chapter Nine.
"It is worth mentioning at this point that this statistical test (i.e. Chi-square) was used only with
the variables that were measured on a nominal scale ("yes or no" answers).
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5.9 Conclusion
This chapter aimed to present the research methodology that has been adopted in
conducting this study. The literature discussed in Chapters Three and Four led the
author to conclude, to a certain extent, that such literature is vague. Accordingly, the
grounded theory approach was employed to provide a basis for understanding the
phenomena under scrutiny. Within this approach, and in the light of the study
objectives, and the advantages and limitations of several research methods that could be
utilised to collect the data of the study, a combination of personal interviews, followed
by a mail questionnaire were found to be the most suitable methods of data collection
for this research. It is hoped that the integration of the two strategies will provide an
effective mechanism for combining the complementary advantages of the qualitative
and the quantitative research approaches.
The next chapter will present the findings of the preliminary study (i.e. the interviews).
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CHAPTER SIX
PRELIMINARY STUDY OF RELEVANT ISSUES
6.1 Introduction
The previous chapters, in particular three and four, highlighted the literature related to
auditing in an IT-based accounting environment. Broadly speaking, it reviewed the
impact of the advent of IT-based accounting systems on the auditing profession and
the potential risks that are associated with such systems. However, the literature that
covers this topic is sparse. In addition, this literature has been written by Western
writers in the context of developed countries. Accordingly, and due to the short time
since the adoption of IT-based accounting systems by the business sector in SA, it was
felt that conducting a preliminary study, with the objective of collecting data which
might provide insights into the experience of audit firms in SA with respect to the
auditing of such systems, was vital. This study attempts to investigate the real practice
(or reaction) of audit firms in SA as a result of this increased adoption of if-based
accounting systems and attempts to identify if there were any problems or obstacles
associated with auditing such systems that might increase the level of audit risk. In
addition, it might perhaps provide a basis for deriving the theoretical framework of the
study (which will be discussed in detail in Chapter Seven). Therefore, the aim of this
chapter is exploratory and descriptive in nature.
This chapter is organised as follows: following this introduction, the next section reports
the findings of the interviews. The last section includes the chapter's conclusion.
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6.2 The Findings of the Interviews
This section presents the data collected through the interviews. This presentation is
divided into two subdivisions: firstly, the classification of respondents based on
occupation and company size and secondly, the interviewee's opinions on the issues
explored in the interviews.
6.2.1 Classification of Respondents based on Occupation and
Experience
Occupation and experience are the only demographic variables that have been
considered because of the exploratory nature of the preliminary study. The breakdowns
of the participants based on these two variables are shown in Table 6.1 and Table 6.2.
Table 6.1 The Respondents' Frequency based on their Occupation
Occupation Frequency Percentage
Audit Partner 1 6.7
Audit manager 7 46.6
Senior auditor 2 13.3
Internal audit manager 1 6.7
Auditor 4 26.7
Total number of respondents 15 100
Table 6.2 The Respondents' Frequency based on their Experience
Experience (years) Frequency Percentage
1 — 5 4 26.7
6-10 3 20
11-15 2 13.3
16 — 20 4 26.7
21 - over 2 13.3
Total number of respondents 15 100
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6.2.2 Reporting the Interviewees' Perceptions
The perceptions of interviewees described in this chapter will be reported under the
following headings:
6.2.2.1 General Information about the Audit Firms and their Clients
Six questions were asked of interviewees in this part. In the first question, the
representatives of the audit firms were asked to identify the size of their firms. The
researcher was interested in exploring the size of the interviewees' firms since there is
no formal classification for audit firms in Saudi Arabia' to help the researcher to make
comparisons. Based on the participants' answers for this question 2, it was found that
26.7% of the sample were from large audit firms, while 60% came from medium-sized
firms and 13.3% from small audit firms, as shown in Table 6.3.
Table 6.3 The Interviewees' Frequency Distribution by the Size of the Firm
Size Frequency Percentage
Large 4 26.7
Medium 9 60
Small 2 13.3
Total 15 100
When the interviewees were asked, in Questions Two and Three respectively, about the
1 The researcher asked the Deputy Secretary General of SOCPA about the classification of
audit firms in SA in terms of size and he said, "This is confidential information and it is not
allowed to be published or handed to researchers".
2 The researcher depended on the classification of respondents for their firms in terms of size.
However, the researcher is aware that there are some techniques that can be used to identify the
size of the firm (e.g. the number of employees) but such techniques were not considered suitable
for use in these interviews since the interviewees would not wish to answer directly, considering
this information confidential. Such techniques can be used, for example, in questionnaires since
a respondent knows that nobody can trace from whom this information comes.
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size and the main sector of their clients. It was found that the majority of the sample
(nine) audited different-sized companies, while the minority of audit firms (one) audited
small companies and five firms said that most of their clients were medium-sized
companies. Moreover, the majority (nine) of the sample had clients from different
business sectors (except banks). Only representatives from six audit firms (40%)
pointed out that they audit commercial and governmental banks3.
Participants were asked, in Question Four, to identify the approximate percentage of
their clients who have IT-based accounting systems. Their responses are recorded in
Table 6.4. As is apparent from the table, more than 61% of the clients of large audit
firms use IT-based accounting systems, compared with more than 41% of the clients of
medium audit firms. Surprisingly, more than 81% of the clients of small audit firms use
IT-based accounting systems. These may be subjective figures but they do give an
insight into the spread of IT-based accounting systems by the Saudi business sector.
Table 6.4 The Proportion of Clients of Audit Firms who Use IT-based Accounting
Systems
Size of audit
firm
Percentage of clients Total
firms0-20 21-40 41-60 61-80 81-100
Large
,
2 2 4
Medium 3 2 4 9
Small 2 2
Total 3 4 8 15
In Question Five, participants were asked to identify the type of IT-based accounting
systems that their clients use. The respondents indicated that the majority of their clients
have simple (stand-alone) IT-based accounting systems and few of them have adopted
3 BanIcs (especially commercial banks) have full IT-based accounting systems.
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complex (fully integrated) IT-based accounting systems. Four participants out of the
total sample (26.7%) stated that around 40% of their clients have fully-integrated IT-
based accounting systems. However, some representatives of the audit firms indicated
that there was an increased trend to adopt fully integrated accounting systems by their
clients to eliminate the problems of stand-alone accounting systems such as those which
deal with the recording of stocks. For example, an audit partner of a large audit firm
stated his view by saying, "We have clients who use two IT-based systems, one for
financial accounting and one for stock and they are separated due to the poor
understanding of IT of the client's management. However, there is an increased trend
by clients to adopt fully integrated IT-based accounting systems to overcome the
problems of stand-alone". The main business sectors of their clients who use fully-
integrated IT-based accounting systems were banking, manufacturing and construction.
When the interviewees were asked to explain the nature of the developments in their
clients' IT-based accounting systems, they pointed out that the majority of their clients
install new systems for many reasons, such as most of their accounting systems (i.e.
accounting software) are out of date and cannot cope with the extension of their
business or cannot be upgraded to fully integrated systems. In addition, the cost of
installing a new system may be less in terms of cost than upgrading, especially if the
client does not have programmers. In some cases, the provider of their software had left
the market for one reason or another. A final reason given was to harness the advantages
of recent developments in IT. Generally speaking, such software was ready-made.
However, all interviewees indicated that if the IT-based accounting system has been
especially tailored for a company, their clients usually did upgrade their systems
because such systems or software were specific to the nature of the company. Moreover,
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this was a means of keeping their investment in such facilities which had cost a good
deal of money to develop.
6.2.2.2 Problems Associated with Clients' IT-based Accounting Environments
The aim of this part of the study is to expose the problems that are associated with
clients' IT-based accounting environments in SA and also to know whether the
problems are similar or different from those described in the Western literature. Finally,
it seeks to address the best ways of reducing such problems.
In the first question to this part of the interviews, the interviewees were asked to
describe any problems which faced them or their colleagues when they audited in an IT-
based accounting environment. Most, if not all, participants suffer from the results of
the unsuitability of their clients' accounting software. It was found that the accounting
software adopted by their clients had many faults, such as inaccurate or poor
programming (e.g. making wrong transfers), offering the minimum level of information
(e.g. only an account balance and not a balance sheet), poor security (e.g. the possibility
of changing registered data and the possibility of allowing unauthorised access), poor
documentation and breakdowns in the software with the loss of some information. In
addition, the accounting software is not appropriate to the nature of the client's business
(particularly, ready-made accounting software) and, in turn, it is incapable of meeting
the needs of the client. An audit manager of a medium firm answered this question by
saying: "... we found that some accounting software made wrong calculations ... or
general ledgers are not identical with subsidiary ledgers due to some faults in the
programming". The senior auditor of another medium firm stated that: "...a common
problem that faces us is the unsuitability of the accounting software since some of them
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have imperfections in the programming and others are not convenient for the nature of
the client's activity". Interviewees pointed out the reasons behind such a problem which
included their clients' concentration on the cost rather than the quality of their
accounting software since producing specific accounting software that is suitable for
their businesses would cost them a lot more. In addition, they noted the lack of
understanding of IT of some clients' management who do not have the ability to choose
appropriate software for their businesses from the right provider. This was described by
an audit manager from a medium-sized firm when he answered this question as follows:
" ... the reason for the weakness of the clients' accounting software is that most clients
do not care about quality but only the cost". The audit manager of another medium firm
stated that: "... some software does not give final results such as a balance sheet, only
an account balance. Because of the lack of understanding of IT of some clients'
management, this leads to the adoption of inaccurate accounting software and/or the
choice of an unsuitable computer company which does not understand the nature of the
client's business ... for instance, I know of a ... company which has not issued its
financial statements for two years because of faults in programming".
The second problem that was mentioned by the participants regarding auditing in such
an environment was the lack of competence of their clients' staff in dealing with IT-
based accounting systems. In other words, they were not qualified to take advantage of
such a system and, in some cases, they may make mistakes. The reason behind such a
problem is a lack of education in IT of clients' staff. Accordingly, their background in
IT was weak or even non-existent and they only started learning how to deal with such
systems on their own through, or after, work. In addition to this reason, most clients did
not seem to care about giving their staff courses to improve their knowledge and skills
158
Preliminary Study of Relevant Issues
in this area (i.e. the lack of a client's staff training in IT). Another reason behind such a
problem was the cost since employing staff who are qualified in IT-based accounting
systems or training them by sending them on courses in this field would be costly to the
business. This issue (i.e. the lack of competence of a client's staff in dealing with IT-
based accounting systems) was raised by most interviewees. For instance, an audit
manager of a large audit firm answered this question by stating that: "... we suffer from
the lack of competence of some clients' staff who are not able to deal with such systems
... this situation will increase the occurrence of the errors and in turn it will increase
audit risk The main reason for clients not employing skilled people is cost".
The third problem stated by participants was the weakness of clients' internal control
systems in an IT-based accounting environment. This weakness included, for instance,
the lack of segregation between duties, the possibility of access without a password, and
the possibility of changing data by personnel, not only top management. For example,
an audit manager of a large audit firm stated: "... one of the problems in such an
environment is the weakness of the control around the computer. This situation leads
you to doubt the integrity of the figures that are yielded by such systems and this, in
turn, forces you to increase the audit sample to make sure that these figures are true.
Thus, this process affects the duration of the audit". This issue was also confirmed by
an audit partner of a large firm who stated that: "...some accounting software does not
have a password". One of the reasons behind such a problem, as mentioned by
participants, is the lack of understanding of IT of the clients' management since they are
not aware of the nature of IT-based accounting environment. The other reason is the
clients' financial cost concern since implementing tight internal control systems would
be costly.
159
Preliminary Study of Relevant Issues
Since none of the participants referred directly to fraud during their answers to the
previous question, they were asked in Question Two if the adoption of IT-based
accounting systems contributed to a greater risk of fraud. Some interviewees pointed out
that if IT-based accounting systems were run by skilled staff this would increase the
opportunities for fraud. For instance, an audit manager of a medium firm supported his
view by mentioning the following story: "... during our auditing of a bank we found
that an employee had opened a fake bank account and had issued eight credit cards
with the assistance of another employee. He then transferred one or two Riyals4 from
each account in the bank to his fake bank account for three years". However, the
majority argued that committing fraud in an IT-based accounting environment was
dependent on two factors: firstly, the tightness of the internal controls, such as
segregation between duties and level of authority, and secondly, the quality of the
accounting software in terms of security. For example, there was a need for passwords
for access and also a built-in inability to modify any past records. Only one participant
claimed that the adoption of the IT-based accounting system reduced fraud due to the
features of its technology.
In Question Three the researcher tried to investigate the state of accounting software in
Saudi Arabia since all participants raised this issue. They were asked whether the
accounting software that was used by their clients was reliable or not in terms of
programming and output. On the one hand, some of the participants indicated that the
accounting software that was run by their clients was reliable but incomplete. This
means that its output was true but it did not cover the entire accounting cycle. For
example, some accounting software does not produce balance sheets and some does not
'The Riyal is the Saudi unit of money (the exchange rate is US $ 1 =SR 3.75 on average).
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calculate industrial cost. On the other hand, the majority of participants argued that
Arabic accounting software was both unreliable and incomplete although there is some
dispute among participants in terms of how inadequate such software is. Participants
mentioned some factors that made Arabic accounting software especially questionable.
Firstly, most, if not all, Arabic accounting software is translated from Western
accounting software and this translation may not have been done precisely. Secondly,
although Arabic accounting software is sometimes produced originally by Arabian
computer companies (i.e. not translated), such software is designed mostly by people
who are knowledgeable in computing while their knowledge in accounting is weak. In
other words, there is a gap between computer experts and qualified accountants since
such accounting software is often produced by small companies which do not have the
financial ability to bring in qualified people in both areas. Thirdly, most providers of
such software aim only to sell their products. They do not think or care about the after
sale services, such as technical support or training their customers' staff. Thus, a lack of
sufficient maintenance threatens the security of such software. Fourthly, the major
proportion of such software is ready-made accounting software (also called shelf or
multiple purpose accounting software). Such software can be applied in different
business environments. However, the problem of such software is that most of it is not
appropriate for the particular activity of the client and this, in turn, may cause many
errors and problems. The reason that most businesses have for purchasing such software
is the high cost of producing specific accounting software which is suitable for the
activity of the client. Finally, most clients do not take out maintenance contracts for
their accounting systems or software, even if such a service is made available by the
providers. This was because of financial reasons but if any problem were to occur in
such systems, this would not be solved or would be solved incompetently. It is worth
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noting that many participants mentioned that some of their clients prefer to use Western
accounting software to avoid such problems but, according to the regulations of the
MOC and also the Department of Zakat and Income Tax5 (DOZAI), all companies in
SA must hold and publish their accounts in Arabic, otherwise the highest level of Zakat
or tax will be imposed on their profit.
When interviewees were asked, in Question Four, about the problems that were
involved in the examination of internal controls in an IT-based accounting environment,
they pointed out many problems. The first problem related to the suitability of their
clients' accounting software since such software may be weak in terms of
documentation, security, and may risk the loss of information (backup). This problem
has been discussed in detail above. The second problem is the weakness of internal
controls in IT-based accounting systems, such as the lack of technical support to ensure
secure maintenance or effective upgrading, the lack of a disaster cover plan, the lack of
segregation between duties since one person (for example, may sell and also enter the
data into the computer), authorisation of access, and modifying the records. Some
interviewees clarified this issue by saying: "... we found some accountants who cancel
some transactions and enter them again ... in addition, the management of a company
changed some transactions that we had audited in the past". Another auditor of a small
firm stated: "... there is no level of authorisation where the accountants only enter the
transaction and the cancellation or modification of such transactions are only carried
out by their supervisors or top management". The third problem was related to the lack
of competence of the client's staff in dealing with IT-based accounting systems. For
5 The government department that collects Zakat from domestic companies according to Islamic
law and tax from foreign companies. It is like the Inland Revenue in the UK.
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example, a senior auditor of a large firm exposed this issue by stating: "... when we
demand a detailed report, some of our clients' staff cannot get it for us because they are
not skilled in dealing with such systems". This problem has also been discussed above
and therefore, there is no need to repeat it again. The last problem, mentioned by only
one participant, was that of the difficulty of tracing some transactions. In the literature,
this is called "the loss of the audit trail". He was an internal audit manager of a medium-
sized firm and he clarified this problem by saying: "... accountants enter data
according to account codes and, in turn, I have difficulty as an auditor to make sure
that entered data are distributed to related accounts and the financial statements are
complete. Also, I cannot detect errors unless they are clear".
Interviewees who did not mention "the loss of the audit trail" problem during their
answers for the previous question, were asked about this in Question Five. The
representatives of twelve audit firms (86%) indicated that the problem of the loss of the
audit trail did not exist in IT-based accounting systems when they answered this
question. For example, an audit manager of a medium-sized firm denied the existence of
this problem because of developments in IT by saying: "... this problem does not exist
because of the developments in accounting software". However, some participants
argued that such a problem might appear if the auditor does not have sufficient IT skills
which enable him/her to deal with such systems or if the accounting software is
unsuitable. For instance, an audit manager of a medium-sized firm considered that: "...
this problem will not exist if the auditor is qualified ". Another audit manager of a
medium firm argued: "... this problem will not exist unless the features of the
accounting software are weak". Only representatives of two audit firms (14%) stated
that the problem of "the loss of the audit trail" exists.
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Participants who pointed out the existence of "loss of the audit trail" were asked, in
Question Six, to give details about the nature of such a problem. Based on their answers
for this question, this problem appears if the IT-based accounting systems are complex
or unsuitable (i.e. faulty software). For instance, an audit manager of a medium firm
described this problem by saying: "... if the system is complex, you cannot trace the
transaction but it is easy to know whether the system is secure or not". Another senior
auditor of a medium-sized firm also expressed his concern by saying: ".. . for example,
some expense items appear in total and, if we need the details of such expenses from the
programme, we cannot get them".
The representatives of audit firms who claimed that the problem of "the loss of the audit
trail" existed were asked, in Question Seven, to explain how their firms overcame such
a problem. The methods used by their firms include dependence on the manual auditing
of transactions, ensuring the existence of a valid voucher for each transaction, and
examining the security of the system. The first 6 participant was an internal audit
manager of a medium-sized firm; he answered this question by saying: "... since we do
not have generalised audit software which assists in the examination of the reliability of
IT-based accounting systems, we have to audit transferred transactions manually,
especially in networks which are mostly used for stocks where we have difficulty in
tracing registered and transferred transactions due to a multiplicity of transactions and
classifications". The second person to mention it, was a senior auditor of a medium firm
who answered this question by saying: "... we have to do our examination through
vouchers and we also demand that the client's accountants show us details of the
6 The number of participants who stated that this was a problem is three, as mentioned above.
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transactions". The third participant answered this question as follows: "... such a
problem is overcome through examining the security of the system".
The last question in this part focuses on possible ways of reducing the impact of the
problems associated with auditing in an IT-based accounting environment. The
interviewees gave some possible solutions for reducing the impact of these problems as
follows: firstly, by producing reliable accounting software from known computer
companies which covers all the data which is requested by both companies and auditors;
also to provide technical support. In addition, such software has to avoid current
problems, such as inaccurate programming, poor security, and the ability for records to
be modified. Moreover, such software has to be appropriate for the activity of the
business and this aim can be achieved through producing specific accounting software
for the business and not purchasing what is called ready-made accounting software.
Secondly, it is necessary to impose tight internal controls which include, for example,
the segregation of duties, levels of authority, good security, and a disaster recovery plan.
Thirdly, training or employing staff who are skilled in IT would reduce entry errors.
Finally, only two participants answered this question taking into consideration the
possibility of reducing the impact of such problems in terms of the audit risk. They
pointed out that the impact of these problems could be reduced by stopping the use of
the auditing around the computer approach and shifting to the auditing throu the
computer approach. In addition, increasing the competence of auditors in auditin g a-
based accounting systems through training would have the effect of reducing risk.
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6.2.2.3 The Saudi Audit Standard Related to the IT-based Accounting
Environment
The aim of this part was to evaluate the "Audit Standard in Organisations that Use the
Computer" issued by SOCPA in 1997, and also to know whether audit firms responded
to this standard or not and, if not, why. In addition, it aims to investigate whether or not
the audit environment in SA needs more standards and guidelines and finally, to
discover if there is any relation between the audit standard related to the IT-based
environment and audit risk.
In the first question in this part, interviewees were asked to mention the advantages and
disadvantages of the "Audit Standard in Organisations that Use the Computer" that was
issued by SOCPA in 1997 from their points of view. The researcher was shocked to find
that around half (seven out of fifteen) of the representatives of the audit firms in SA
answered this question by saying: "I am not acquainted with it" as is shown in Table
6.5. A senior auditor of a large audit firm answered this question by stating: "... I have
not seen it, and all Saudi standards are out of date ... we follow American and
International standards which include Saudi standards and other standards". His
answer seems not to be realistic since the first standard in SA was issued in 1986, and
the audit standard relating to auditing IT-based accounting systems was issued in 1997.
Another auditor from a medium-sized audit firm answered this question by saying that:
"... I have not seen it because we did not take a course on it. The reason for this is that
most business companies have simple IT-based accounting systems". An audit manager
of a medium-sized firm gave a strange reason for not being acquainted with this
standard when he said "... I have not seen it because it is not yet formulated in the final
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edition"! When the researcher informed him that the final formulation of this standard
was published in 1997, he commented by saying, "Do you have a copy of it?"
Table 6.5 Participants' Response Frequency Regarding Acquaintance with the Saudi
Audit Standard Issued by SOCPA in 1997 in an IT-based Accounting Environment
Size of the audit
firm
The type of answer
TotalJam not acquainted with
the standard
Jam acquainted with
the standard
Large 1 3 4
Medium 4 5 9
Small 2 2
,
Total 7 8 15
Percentage 46.7 53.3 100
Those who were acquainted with this standard criticised it by saying that it is not
practical since only a few audit firms could apply it for the following reasons: firstly,
the application of this standard was expensive, as stated by two representatives of audit
firms. Secondly, the standard is sophisticated compared with the level of application of
IT in the accounting environment in SA. It was merely a translation of American or
International standards in this field and it is therefore not appropriate for a Saudi IT-
based accounting environment since America was a developed country and SA is a
developing one. Thirdly, most staff of audit firms in SA cannot cope with it because
their skills in auditing IT-based accounting systems are insufficient. Finally, SOCPA
could be accused of being unrealistic because they issued the standard but they did not
run any programme or courses to help auditors apply such a standard in practice. An
auditor from a large audit firm answered this question by saying: "... this standard is
good in theory but it cannot be applied in practice because its practical application
costs audit firms and audit fees in the market are low. From my point of view, the
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proportion of audit firms that can apply this standard is around 20%". An internal audit
manager of a medium firm answered this question by stating that: "... this standard is a
translation of the American standard. It is a good standard but it is not appropriate for
the Saudi environment since audit firms in SA do not have the ability, in terms of
facilities, to apply it satisfactorily". An audit manager of a large firm tried to evaluate
the standard by saying: "... in general, this standard does not differ from international
standards. Its advantage is that it helps auditors by giving them guidance on the
procedures that should be followed in auditing IT-based accounting systems. However,
the disadvantage of this standard is that not all auditors can understand it and apply
it". An auditor from a medium-sized firm focused on training when he answered this
question: "... the standard is good but we have to have some training in order to be
able to deal with it... or at least this standard should be formulated in a clearer way".
An audit manager of another medium firm gave a comprehensive answer to this
question by saying: "... the standard is good but its application is difficult because
SOCPA issued the standard and did not offer any training programmes to help auditors
apply it in practice. In addition, not all audit firms are qualified in terms of staff and
their financial ability to audit IT-based accounting systems because the audit of such
systems is costly. The reason for this flop is that the organisation of the audit profession
in SA is new (around 15 years old). The profession is in its infancy and some firms have
not adhered to the standards in general and those related to the IT-based accounting
environment in particular. The reason behind this might be the environment in which
such standards are applied since there are some audit firms which resist these
standards; also, some clients do not help audit firms in following certain standards".
Only the representatives of the eight audit firms (53.3 %) who said that they were
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acquainted with the audit standard related to IT-based accounting systems were asked,
in Question Two, if they had made any changes in their policies as result of its issue.
Two out of the seven7 claimed that they had made changes in their policies as a result of
the issue of the "Audit Standard in Organisations that Use the Computer". However,
when they were asked to explain the nature of this change in Question Three, their
answers did not indicate that they had made fundamental changes. One of them (an
audit manager of a medium-sized audit firm) answered this question by stating that:
"...there was no basis before the issue of this standard and so everyone audits such
systems according to his experience that he brought from his country". It appears from
such an answer that his audit firm did not change its policy at all. The other response
came from the internal audit manager of a medium sized firm who explained the change
in the policy of his audit firm as follows: "... we have to follow the instructions of the
standard to protect ourselves from blame or ultimately being closed down".
Since the representatives of five audit firms out of seven pointed out that they did not
make any changes in their policy as a result of the issue of the Saudi audit standard
when they answered Question Two, they were asked to explain the reasons for not
changing their polices in Question Four. The vast majority of them answered this
question by claiming that they followed American and/or International standards when
auditing IT-based accounting systems. An auditor from a large firm justified the
reaction of his firm to the Saudi standard by saying: "... since 1987 our firm has
followed International standards and Saudi standards are similar to International
standards". Similarly, an audit partner of another large audit firm stated: "... the Saudi
7 One representative of an audit firm has been excluded because he refused to answer this
question by saying, "I cannot comment on this question since such information is confidential".
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standard does not differ from International and American standards ... it is just a
translation". This justification has been supported by another audit manager from a
large firm who answered this question by saying that: "... we apply the American and
International standard which existed before the issuing of the Saudi standard and they
embody the auditing of IT-based accounting systems". This view was also put forward
by the audit manager of a medium-sized firm who stated that: "... we have followed
American and International standards since we established our firm in 1981, so we
anticipated SOCPA in this field".
The interviewees were asked if the IT-based accounting environment in SA needed
more audit standards and guidelines and if so, they were asked to explain their reasons
in Questions Five and Six respectively. There was consensus among them that auditing
in the Saudi IT-based accounting environment did not need more standards and
guidelines at the present time. Instead, the representatives of the audit firms stated that
the IT-based accounting environment needs more awareness on the part of audit firms
and clients, more training for auditors on how they can apply this standard in practice,
and means of forcing audit firms to follow the existing standards. For instance, an audit
manager of a medium-sized audit firm answered this question by stating that: "... we
need further training and education more than we need the issue of extra standards for
auditing in an IT-based accounting environment. Thus, some training courses must be
organised to consider the practical side of auditing such systems". An auditor from a
medium-sized firm answered this question by saying: "... the problem here is the low
awareness of clients and audit firms in this environment". Another audit manager of a
medium firm focused on the necessity for such a standard to be tailored to the Saudi
environment by saying: "...I do not think that we need more standards at the present
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time. However, we need our auditing standards in this field to be appropriate to our
environment ... and, at the same time, there should be training for auditors and
attempts to adapt the standards to the needs of our audit environment ... also we should
not depend on other standards". An auditor from a large firm explained that it was
unnecessary to issue more standards by saying: "... we do not need more standards at
the present time because IT-based accounting systems have not been developed in a way
that require more standards".
Participants were asked in the final two questions if there is a relationship between the
standard which relates to the IT-based accounting environment and audit risk, and also
to explain such a relationship if it exists. All representatives of the audit firms
emphasised that there was a relationship between audit standards in the IT-based
accounting environment and audit risk. In a wider sense, they indicated that the
existence of useful standards which could be applied in practice, are understandable to
auditors, and which are appropriate to the environment where they would be applied,
would reduce audit risk. For example, an audit manager of a large firm answered these
questions by stating: "...the more audit standards in an IT-based accounting
environment are comprehensive, clear, and clarifi, what should be done in this
environment, the less the audit risk". Similarly, an auditor from another large firm
answered these two questions by saying: "... of course there is a relationship. The
existence of audit standards that persuade audit firms to follow the proper procedures
in auditing such systems will reduce audit risk". The audit manager of a medium firm
pointed out that such standards should be practicable when he answered these questions:
"... yes, there is a relationship. If the audit firm does not have the facilities to apply the
standard in practice, this will lead to increases in audit risk For instance, SOCPA
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should train auditors and put on courses to show them the mechanism of the application
of such a standard".
6.2.2.4 The Audit Approach or Technique in an IT-based Accounting Environment
The aim of asking interviewees about their audit approach was to investigate the
techniques that were used by audit firms to audit IT-based accounting systems and in
addition, to explore if they have made any changes in their audit approaches as a result
of the adoption IT-based accounting systems by their clients. Moreover, the question
seeks to discover if their audit manuals include any specific approaches for auditing
such systems and to investigate if they use CAATs in their audit work. Finally, it
obtains participants' feelings regarding the relationship between the type of audit
approach used in this environment and audit risk. Twelve questions were asked to
enable interviewees to explore such issues.
In the first question in this section the participants were asked to identify their audit
approach. The representatives of twelve (80%) audit firms pointed out that they use a
system-based approach, compared with only three (20%) audit firms which indicated
that they use the risk-based approach, as shown in Table 6.6. It is worth mentioning that
two-thirds of audit firms which used a risk-based approach are large firms. Since none
mentioned a high-level risk audit approach, described in the literature as the fourth
generation of audit, the interviewees were asked whether such an approach was used by
them at all. It appears from their answers that such an approach is unknown to them,
especially in the case of small and medium-sized audit firms. However, the
representatives of large firms indicated that such an approach is not widely used in their
work. For instance, a senior auditor of large audit firm said: "We use this approach only
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at the beginning of the engagement". Another audit manager of a large firm answered
this question by saying "A high-level risk approach is not central to our work".
Table 6.6 The Respondents' Frequency based on the Audit Approach
Type of audit approach
Size of audit firm
Total PercentageSmall Medium Large
Substantive approach
System-based approach 2 8 2 12 80
Risk-based approach 1 2 3 20
High level risk approach
Total 2 9 4 15 100
When interviewees were asked, in Question Two, if the adoption of IT-based
accounting systems had caused any changes in their audit approach, eighty percent of
the sample (twelve audit firms) admitted that it had, compared with twenty percent
(three audit firms) who had made no changes to their audit approach.
The representatives of audit firms who claimed that their audit approaches had changed
due to the adoption of IT-based accounting systems were asked, in Question Three, to
explain such change. It was found that there are some differences between audit firms
regarding the changes that they had made in their audit approach. This change in the
audit approach of audit firms in such an environment can be divided into two types, as
follows: firstly, audit firms whose audit approaches require them to examine the
reliability of the processing which goes on inside IT-based accounting systems. A senior
auditor of a large audit firm described the change in the audit approach of his firm by
stating: "... the adoption of IT-based accounting systems by clients has converted
auditing from auditing people to auditing systems and the strength of internal controls
inside and around such systems". Similarly, the audit manager of a medium-sized firm
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described such changes by saying: "... if you go to audit a bank which has millions of
transactions it would be more effective to ensure the reliability of its system rather than
examining a sample of its transactions". Secondly, some audit firms change their
approaches only by comparing input with output after ensuring the validity of vouchers.
Trust in the reliability of such systems was stated by some participants as the reason for
their firms using such a technique. For instance, the auditor from a small firm described
this technique by saying:" if the input is true, the output will be true as well, so you
should focus on the validity of input". However, this would appear to overlook the
possibility a processing error or fraud.
The interviewees who stated that their audit firms did not make any change in their
audit approaches, despite the increased adoption of IT-based accounting systems by
clients, did not mention typical reasons except the audit manager of a medium-sized
firm who justified his comment by saying: "... I do not have the facilities to audit inside
such systems because they are expensive compared with audit fees in the market.
Instead, I depend on the evaluation of internal controls and printouts of general ledgers
and then audit them manually".
Questions Four, Five, and Six focused on the audit manual. The representatives of the
audit firms were asked, firstly, if their firms had an audit manual, and whether or not it
embodied a method for auditing IT-based accounting systems. In addition, they were
asked, if their firm did not have audit manual, why this was so. The interviews revealed
that two out of fifteen participants did not have audit manuals. Those who indicated that
they did not have manuals were from small and medium firms in terms of size. They
justified not having audit manuals as follows: The representative of the small audit firm
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stated that "... we make an arrangement with the client and then prepare the audit work
and the main points which the client concentrates on is the validity of cash, bank,
account payable, and account receivable". This is not really a valid justification, since
it would seem that they carry out their audit work according to the desire of their clients
and not the requirements of audit standards. The representative of the medium audit
firm explained their situation by stating "... we have guidelines and we also have
recourse to the audit manuals of some large audit firms which include audit methods for
both manual and computerised accounting systems". Thirteen of the interviewees
pointed out that they had an audit manual. However, five of those who stated that they
did have a manual indicated that their audit manuals do not contain any particular
method for auditing IT-based accounting systems. In addition, three of those who stated
that they had an audit manual pointed out that the part which was related to IT-based
accounting systems was in the preparatory stage. Furthermore, the researcher was
shocked by the response of the representative (an audit manager) of a large audit firm
when the researcher asked if the audit manual of his firm contained a particular method
for auditing IT-based accounting system. His answer was: "... we have an audit manual
on CD but I do not know if it includes a particular method for auditing IT-based
accounting systems". Thus, it can be concluded that those audit firms whose audit
manuals include a particular method for auditing IT-based accounting systems number
only four (26.7%), as illustrated in Table 6.7.
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Table 6.7 The Respondents' Frequency Distribution According to the Audit Manual
Size of
audit firm
Firms
which
do not
have an
audit
manual
' Firms have audit manual
Total
It does not
include a
specific
method for
IT systems
The part which
is related to IT-
based systems
is not yet
finished
It includes a
particular
method for
auditing IT-based
accounting
systems
Not
sure
Large 3 1 4
Medium 1 4 3 1 9
Small 1 1 2
Total 2 5 3 4 1
,
15
Percentage 13.3 33.3 20 26.7 6.7 100
The seventh question in this part related to the reliability of internal controls in IT-based
accounting systems. The representatives of the audit firms were asked to explain the
methods used by their firms to examine the reliability of internal controls in IT-based
accounting systems. The answers of the interviewees for this question can be split into
two groups, as shown in Table 6.8. The first group pointed out that they depend on the
output of IT-based accounting systems when they examine the reliability of internal
controls in such systems; this group represents 60% (nine audit firms) of the sample.
One auditor from this group stated that: "... we examine the output and not the system,
and there is no difference between manual accounting systems and IT-based accounting
systems since in both of them there must be an entry and a voucher". Another auditor
said: "... we depend on the output of the IT-based accounting systems because we are
interested in detecting the differences in the voucher cycle whether the accounting
system is manual or IT-based. This is because companies which adopted IT-based
accounting systems are still using documents and using the computer includes only the
176
Preliminary Study of Relevant Issues
financial and not the accounting cycle". All the audit firms in this group are medium
and small in terms of size. The other group pointed out that they examine the system
itself by using computer-assisted audit techniques (CAATs) in order to ensure the
reliability of internal controls in IT-based accounting systems. Such an examination
could be carried out by one of their staff or by consulting an IT specialist. For instance,
a senior auditor of a large audit firm stated that the complexity of the system defines the
method of examining in such an environment: "...If the IT-based accounting system is
complex we have recourse to a Technology Risk Consultant". An auditor from a large
audit firm answered this question by saying: "... we use audit software but I do not
know its name". An audit partner in a large audit firm stated that they used dummy data
as a method for examining the reliability of such systems when he answered this
question: "... we examine internal controls in such systems by entering dummy data to
ensure the reliability of its output compared with input". This group represents 40% (six
audit firms) of the sample, where four are large firms, one medium and one small.
However, the crucial points that the researcher noticed from most of the responses from
those participants who stated that their firms examine the reliability of internal controls
in IT-based accounting systems using CAATs were as follows: firstly, their audit firms
use CAATs only at the beginning of the engagement or whenever the system has been
changed or developed. This examination is not carried out continuously. Secondly, such
an examination of the reliability of internal controls in IT-based accounting systems
using CAATs could be conducted by a non-specialist especially with small and
medium-sized audit firms.
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Table 6.8 The Frequency of the Audit Approach Used by Audit Firms to Examine
the Reliability of Internal Controls in IT-based Accounting Systems
,
Size of audit firm
Type of audit approach
TotalCAATs Output of the system
Large 4 4
Medium 1 8 9
Small 1 1 2
Total 6 9 15
Percentage 40 60 100
"
The eighth and ninth questions in this part are related to the previous question since
interviewees who stated that their audit firms did not use CAATs were asked if they are
familiar with such a term (i.e. CAATs). In addition, they were asked what reasons
prevent them from using such a technique. The responses of the interviewees when
asked about the term "CAATs" are illustrated in Table 6.9. As can be seen from the
table, all representatives of audit firms (nine participants) stated that they had heard of
CAATs and knew its meaning. The reasons that were offered for not using CAATs were
as follows: The first reason was the lack of competent auditors in auditing IT-based
accounting systems. Representatives of audit firms pointed out that their firms did not
have skilled staff who could implement such a technique. As can be seen from Table
6.8, most of the audit firms which did not use such a technique are small and medium
firms. The other reason, as was mentioned by some participants, was the lack of a
appropriate audit standard that guides them in implementing such a technique. They
claimed that the standard that was issued by SOCPA in 1997 was not comprehensible to
the auditors and also it did not include any procedures which explained the application
of such a technique within the IT-based accounting environment in SA.
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Table 6.9 Participants' Response Frequency about their Familiarity with the Term
CAA Ts
Responses
Size of audit firm
Total PercentageSmall Medium Large
I have not heard about it
I have heard about it but I
do not know what it means
I have heard about it and I
know what it means but I
do not use it.
1 8 9 100
Total 1 8 9
—
100
In the tenth question in this section, participants were asked about the sufficiency of
printouts in evaluating the reliability of internal controls in IT-based accounting systems
and the issuing of audit reports based on the printouts from such systems. Most
interviewees agreed on the sufficiency of a printout but they made some exceptions, as
follows: on one hand, some interviewees pointed out that a printout of accounting
records in this environment is sufficient but only after an examination of entries and
their vouchers. In a wider sense, they presume such systems are reliable and focus on
the mistakes that may occur during the process of entry; they also ensure that each entry
has a voucher. For example, an audit manager of a medium-sized audit firm answered
this question by saying: "Yes, it is enough, but after making sure that vouchers are
valid, and inputs appear in outputs". This method is called "auditing around the
computer". On the other hand, some interviewees indicated that a printout from IT-
based accounting systems is insufficient without examining the reliability of the
processing which goes on inside such systems. This method is described in the literature
as "auditing through the computer".
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In the last two questions in this part, interviewees were asked if, in their view, there was
a relationship between the type of audit approach (i.e. comparing input with output or
CAATs) used to examine the reliability of internal controls in IT-based accounting
systems and audit risk. In addition, if this is the case, they were asked to explain such a
relationship. The interviews revealed that fourteen out of the total sample (i.e. 93.3%)
believed that applying unsuitable audit approaches for IT-based accounting systems
would increase audit risk in such an environment. However, there were differences
among them regarding the most suitable approach. On the one hand, some interviewees
pointed out that relying just on a printout of accounting records without comparing
input with output would increase audit risk. On the other hand, the majority of
participants stated that if the audit approach does not include an examination of the
reliability of the processing which goes on inside IT-based accounting systems using
CAATs, audit risk would be greater than with manual systems, especially if the IT-
based accounting systems were complex. An audit manager of a middle-sized firm
stated: "... if the auditor follows an audit approach that ignores the complexity of the
systems and he depends completely on such an audit approach without verifying the
reliability of such systems, the auditor may depend on misstated data. Thus, in order to
reduce audit risk in such an environment, the audit approach must include an
examination of the processing which goes on inside the systems by an IT specialist".
Similarly, an audit manager in a large audit firm stated: "... of course there is a
relationship between the audit approach and the level of audit risk If there were no IT
specialists, the system was poor and the control weak, the level of audit risk would
increase".
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6.2.2.5 The Ability and Experience of Auditors in an IT-based Accounting
Environment
The aim of this section is to investigate the skills that are required by audit firms for
auditors who audit IT-based accounting systems and also to know if they have received
any training to improve their knowledge in auditing such systems. Moreover, it aims to
discover if audit firms have any IT specialists, to know when audit firms have recourse
to such specialists, and to reveal if the adoption of IT-based accounting systems has
affected the auditor's ability to audit such systems. In addition it seeks to explore the
reasons behind the lack of competence of some auditors in auditing IT-based accounting
systems and, finally, to discover whether there is any relationship between the auditor's
ability in auditing IT-based accounting systems and audit risk.
Most interviewees agreed that the adoption of IT-based accounting systems has changed
the skills that are required of auditors. So, in Question Two they were asked to explain
this change in the skills required of auditors. The vast majority of the representatives of
the audit firms answered this question by stating that auditors should be more educated
in IT in order to be able to deal with IT-based accounting systems. An audit manager of
a large firm expressed this point by saying: "... the auditor must familiarise himself
with computers by taking training in different aspects of IT in order to increase his
knowledge in auditing IT-based accounting systems". Similarly, an audit manager from
a medium-sized audit firm supported this by stating: "... the importance of auditors
being educated and knowledgeable in IT has increased ... since this will affect their
ability in auditing organisations that prepare their financial statements using IT-based
accounting systems". A minority of interviewees pointed out that auditors in an IT-
based accounting environment should have English language skills since some clients
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use English accounting software. This issue was mentioned by an audit manager in a
medium-sized firm who stated that: "... some clients use English accounting software
which means the auditor must have expertise in the English language in order to audit
such software ... also, auditors must understand the order of transactions in IT-based
accounting systems in order to be able to detect any fraud". However, two of the
representatives of small firms claimed that an auditor's skills have decreased since the
adoption of IT-based accounting systems. One of them answered this question by
saying: "... the skills of the auditor have decreased since accounting data has been
recorded by the computer. The skills of naming, understanding and dealing with such
data are fewer when compared with the skills needed for handling manual systems".
Another respondent answered this question by stating: "...creativity in auditing no
longer exists because IT-based accounting systems have made auditing easier. It is
unnecessary for the auditor to be knowledgeable about computers to audit such systems
but the most important thing is that an auditor should be sure that the entry of all data
is accurate; the auditor should not be examining the system!" These interviewees failed
in their answers to pay attention to the risks of IT-based accounting systems which
require auditors in such an environment to be more skilled. In other words, auditors are
still required to be skilled but the type of skills may be different from those needed for
manual systems.
To investigate the extent of the knowledge in IT required by audit firms in SA for
auditors who audit financial statements prepared by IT-based accounting systems was
the aim of the Question Three. Most representatives of the audit firms answered this
question by saying that their firms require a basic knowledge in IT. It seems that audit
firms require basic knowledge in dealing with the IT-based accounting systems
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themselves and not in auditing such systems. However, there is a difference of opinion
among audit firms when they argued that only a basic knowledge in IT was needed for
auditors who audit IT-based accounting systems. On the one hand, large audit firms
justified their need for only basic knowledge because of the existence of IT specialists
within the audit team. A senior auditor of a large firm answered this question by stating
that: "We request basic knowledge for auditors who audit in this environment since they
depend on IT specialists in examining the system". Similarly, an audit manager of
another large firm mentioned the same reason when he answered this question: "Since
we have IT specialists within our audit team, we request only basic knowledge in IT for
our auditors". However, the vast majority of medium and small audit firms justified
their need for only a basic knowledge in IT for their auditors by mentioning the
following reasons. Firstly, some representatives of small and medium audit firms said
this was because of the type of audit method that they followed which is auditing
around the computer. An audit manager of a medium-sized audit firm stated: "... the
auditor should be able to deal with computers and also, he should have an acceptable
level of knowledge which will help him to apply audit standards and techniques as far
as possible which will at least enable him to audit around the computer". Another audit
manager of a medium firm supported this view when he answered this question by
saying: "... the auditor need not necessarily be qualified in computers since the
procedures in terms of auditing a voucher cycle are similar whether the accounting
system is IT or manual. Computers are a way of recording accounting entries and
logging information". Secondly, the fact that many firms were satisfied with a basic
knowledge in IT was justified by some participants by the high cost of employing
highly qualified auditors in IT. This idea was expressed by a senior auditor of a
medium-sized firm as follows: "... we request basic knowledge in IT for our auditors
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since the employment of a skilled auditor in IT would cause a financial burden that
cannot be afforded by our firm". Finally, one participant justified the need of his firm
for only a basic knowledge of IT for the auditor by explaining that some clients refused
to allow auditors to take information from their IT-based accounting systems by
themselves. He was an audit manager of a medium-sized firm and he stated: "... we
request a general knowledge of computers where the auditor understands the logic of
transactions inside the computer. However, there is no company that will allow you to
take the data by yourself You can only have a printout of data and then compare it with
the account balance".
The interviewees were asked in Question Four if they received any training to improve
their knowledge of auditing IT-based accounting systems. Ten participants out of fifteen
(66.7%) pointed out that they did not have any training to improve their audit skills in
the IT-based accounting environment. An audit manager of a medium-sized audit firm
justified this by the high cost of training courses which are run by SOCPA: "... no, we
have not taken any courses in auditing IT-based accounting systems because of the high
cost of training courses which are conducted by SOCPA. For instance, SOCPA asked
each auditor to take 180 points (not in auditing 1T-based accounting systems but in
general courses) while audit partners must take 300 points within three years; each 21
points cost 700 Saudi Riyals (SR). So, if you have ten auditors they will cost you around
63000 SR and we cannot afford this amount compared with our annual income. Thus,
the audit partner refuses the training courses for the staff even if the firm is closed down
and he says it is enough that Jam attending such courses".
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The representatives of the audit firms who stated that they had undertaken some training
to improve their skills in auditing IT-based accounting systems were asked to describe
such training in Question Five. Only four (two large audit firms and two medium ones)
out of five attended or conducted training courses related to the audit of IT-based
accounting systems. An audit manager from a large firm responded to this question by
stating: "Yes, I have attended many courses in this field. For example, we attended a
course on a program called "micro start" that helps auditors to take samples of IT-
based accounting programmes". An audit manager of a medium-sized firm answered
the same question by saying: "We do internal and external training for our staff
including how they can deal with computers and also how they audit around the
computer. However, there are few auditors who can examine and take samples of the
client's IT-based accounting system". It is worth mentioning that the reason behind
excluding the answer of one participant from the total five was because the course that
he attended was related to audit automation 8 and not to auditing IT-based accounting
systems. He was an audit partner in a large firm and answered the question as follows:
4 6
. . . I attended a session in Egypt for senior auditors. The session explains how auditors
can organise an auditing plan by using the computer. Thus, it was not focused on
auditing IT-based accounting systems". It can be concluded, therefore, that the total
number who attended courses to improve their skills in auditing IT-based accounting
systems was four out of the total sample (only 26.7 %), as shown in Table 6.10.
8 For more details about the concept of "audit automation", please see Subsection 2.6.3.
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Table 6.10 Participants' Response Frequency Regarding Attending or Conducting
any Training Sessions Related to Auditing IT-based Accounting Systems
Size of audit
firm
Type of answer
Total
We attended or conducted a
training session related to
auditing IT-based
accounting systems
We did not attend or conduct
any training sessions related
to auditing IT-based
accounting systems
Large 2 2
,
4
Medium 2 7 9
Small 2 2
Total 4 11 15
Percentage 26.7 73.3 100
Also, the representatives of the audit firms who stated that they had taken some training
were asked (in Questions Six, Seven, and Eight respectively) to explain the methods
used by their firms to qualify their staff in the IT-based accounting environment, also
whether such methods met with their audit requirements, and finally whether such
methods were carried out in a logical and useful manner. The methods used by audit
firms to qualify their staff who audit IT-based accounting systems include training
sessions conducted by the audit firm itself and training outside the audit firm by
contracting with a company to train their staff. The representative (an audit manager) of
an audit firm answered this question, saying: "... mainly we do our training inside our
own firm using auditors from our firm and infrequently outside the firm". An auditor of
a large audit firm mentioned the methods used by his firm as follows: "... we use
training sessions inside the firm, and sometimes outside the firm, by contracting with
specialists in this area". The representative (an audit manager) of this large firm
answered this question by saying: "... we attend training sessions conducted in Bahrain
and not by SOCPA".
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When asked, in Question Seven, if the methods used by their firms fulfil their
requirements in the IT-based accounting environment, the majority thought such
methods met their requirements entirely but a minority felt that such methods only
partly met with their requirements. However, all of them stated that those methods
which were used by their firms to qualify them in auditing IT-based accounting systems
were carried out in a logical and useful manner when they answered Question Eight.
The representatives of the audit firms who pointed out that they did not partake in any
training to improve their knowledge and skills in auditing IT-based accounting systems
were asked, in Question Nine, how they dealt with such systems. The representatives
argued that their staff could deal with IT-based accounting systems without training
because of the existence of one or more of the following reasons. Firstly, they
mentioned the existence of IT specialists within the audit team where auditors can
depend on them in this area. This view was mentioned by an audit manager of a
medium-sized firm who stated that: "... in general, it depends on the experience of the
audit manager in examining and evaluating the gravity of IT-based accounting systems
with the help of the specialist". Similarly, a senior auditor of a large firm stated: "... we
depend on the specialists in examining IT-based accounting systems". However, it is
worth highlighting that the IT specialists work as assistants to auditors at specific
stages; they do not complete the whole task. Thus, the existence of an IT specialist
within an audit team, in this researcher's view, does not eliminate the need for the
auditor to be skilled in IT. More discussion regarding this issue will be presented in
Question Thirteen in this part. Secondly, training can be covered through personal effort
where the auditor improves his knowledge and skills by himself in his own time through
self study. This method was mentioned by an audit manager from a medium-sized firm
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who answered this question by saying: "... everyone is solicitous to improve his
personal level and teach himself by self study". Thirdly, some participants indicated that
their firms dealt with IT-based accounting systems through auditing around the
computer. This answer was provided by the internal audit manager of a medium-sized
firm who stated that: "... we take accounting data from IT-based accounting systems
and then we carry out auditing procedures and follow entries and outcomes in a fonn
which enables us to judge the accounting programme". Finally, a few participants
claimed that they had no difficulty with auditing IT-based accounting systems since
most of their clients' systems were simple. This view was expressed by an auditor from
a medium-sized firm who answered this question by saying: "... most organisations
have simple accounting systems and they use computers only in their financial
operations".
Since some participants mentioned IT specialists through their answers for the previous
question, the researcher tried to examine this issue in more detail by asking the
representatives of the audit firms if their firms employed IT specialists and if so, how
many IT specialists they employed. Also they were asked when they had recourse to
these specialists in Questions Ten, Eleven, and Twelve respectively. Eight out of the
total sample (53.3 %) indicated that they did not have IT specialists within their audit
teams, as shown in Table 6.11. However, two of the eight pointed out that they had
recourse to external computer companies only if their clients asked them to evaluate
their IT-based accounting systems or to design IT-based accounting systems for them.
In other words, they contacted external IT specialists to evaluate their clients' IT-based
accounting systems, not as a part of their auditing procedures in such an environment
but as a consultative service.
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Only seven out of fifteen (46.7 %) indicated that they employed IT specialists in their
audit firms. Three out of those seven pointed out that they have only one IT specialist
within their audit team. However, one representative of a medium-sized firm said that
his firm has four IT specialists; one of these is a senior and three work for him as
auxiliaries. Another representative of a large firm of those seven stated that his firm has
three IT specialists, one of these being a senior and two being auxiliaries. The vast
majority of the representatives of the audit firms indicated that they went to IT
specialists in the case of a new client or if the client's system was changed. An audit
manager from a large firm stated that: "... since we do not have enough IT specialists
(only three: one senior and two auxiliaries), every audit manager suggests that some of
his clients are examined by an IT specialist each year. However, if the system of a client
was examined this year, it will not be re-examined next year unless the system was
changed. It is worth mentioning that such an examination is carried out for big clients
but for those clients who have only one PC, no examinations are carried out".
Similarly, an auditor in a large firm said: "... our firm has only one IT specialist and we
go to him in the case of a new client or when the system is changed". An audit manager
from a medium-sized audit firm answered this question as follows "... we have four TT
specialists (one is a senior and three are auxiliaries) and we approach them mainly at
the first visit. However, i [the client asks us to evaluate his IT-based accounting systems
we co-operate with a computer company in this field". However, only one
representative from a small firm pointed out that his firm went to an TT specialist in the
case of detecting errors in the programme. He was an auditor and stated: "... at present,
our firm has only one IT specialist ... we go to him only if there is an error in the
client's programme. However, we do not examine the IT-based accounting system of the
client in the first place because we assume that the system is sound until we find
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mistakes". The crucial question here is how mistakes will be found if the system is not
examined until mistakes occur.
Table 6.11 Participants' Response Frequency Regarding the Employment of IT
Specialists within the Audit Team
Size of audit
firm
Type of answer
TotalWe have IT specialists We do not have IT specialists
Large 3 1 4
Medium 3 6 9
Small 1 1 2
Total 7 8 15
Percentage 46.7 53.3 100
The interviewees were asked, in Questions Thirteen and Fourteen respectively, if the
existence of IT specialists within the audit team eliminates the need for an auditor to be
qualified in IT and if so, how the auditor can judge that the examination by the IT
specialists is sufficient. The vast majority of the representatives of the audit firms stated
that the existence of IT specialists within the audit team assists the auditor in this
environment but does not eliminate the need for the auditor to be skilled in IT. An
auditor from a medium-sized audit firm stated: "No, it does not ... auditors should
improve their skills in rr because of the increased adoption of IT-based accounting
systems. Ten years ago the number of companies that used computers in their
accounting systems was very few". Another auditor from a medium-sized firm answered
the same question by stating: "No, the auditor should be familiar with such systems
because if the auditor depends on an IT specialist entirely, the specialist may deceive
the auditor and, in turn, the risk will increase".
Questions Fifteen and Sixteen examine the dependence of an external auditor in an IT-
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based audit environment on the client's staff (either accountants or internal auditors) as
a result of being unskilled in IT. The majority of participants pointed out that having to
depend on the client's staff is rare because of their lack of competence and also because
of the absence of internal auditors, except in large companies. They also stated that,
even if internal auditors did exist, most of them are unqualified in IT. An audit manager
from a large firm stated: "... most companies do not have an internal auditor in strict
terms and they are unqualified in IT ... the rest of clients' staff are usually accounts
clerks". An auditor from a medium firm said: "... we do not depend on the client's staff
even if they are skilled in IT. However, in general, most clients' staff know only how to
deal with such systems; they do not know the basic work of such systems and the
procedures on which such systems are based". However, it is worth mentioning that a
minority of participants stated that they depend on their clients' staff but only after
evaluating their competence. When they were asked if such a dependence might
threaten the auditor's independence, they answered this question by stating that they
benefited from them but did not depend on them. However, such an answer is only
natural since, if they were to say anything else, they would condemn themselves. An
auditor from a medium-sized firm stated that: "We depend on them entirely since they,
the client's staff present all the data". A senior auditor from a large firm, however,
stated that: "... we may depend on them but we have to be sure of their competence ...
we do not depend on them entirely since we have our own methods". A clear and
comprehensive answer was given by an audit manager of another medium-sized firm
when he answered: "If the accounting software used by the client is ready-made,
generally, the auditor will be familiar with it and he can deal with it easily since he has
already seen it. However, if the accounting software that is used by the client is
designed specifically for the client, the auditor needs to know its details from the
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designer of the software or from the client's staff and also whether the requested
information exists or not. Regarding internal auditors, most of them are unqualed in
IT'.
The interviewees were asked, in Question Seventeen, if the adoption of IT-based
accounting systems by clients had affected the auditor's ability to audit such systems.
Their answers for this question can be divided to three categories, as follows: the first
category of responses suggests that the audit process has become easier since the
modification to IT-based accounting systems has enabled an auditor to get all the
requested data in a shorter time and more easily. However, they argued that such a
modification does not affect the ability of auditors because they audit around the
computer which includes auditing entries and outcomes. In addition, most of their
clients have simple IT-based accounting systems which do not require a skilled auditor
in IT. For instance, an audit manager of a medium-sized firm stated: "... IT-based
accounting systems have eased the process of calling up data and making sure that they
are accurate. This, in turn, cut time for us. This modification does not affect our work
since we audit only outcomes". The second category agreed with the first category that
such a transference made the audit process easier and saved time and effort, especially if
the system was fully integrated. However, they argued that the auditor cannot audit
without the help of an IT specialist. In other words, the absence of an IT specialist
would prevent the auditor from carrying out the audit process properly. For example,
this view was asserted by a senior auditor in a large audit firm. He answered this
question by saying: "On one hand, the IT-based accounting system has made the audit
process easier and faster, since such a system gives the auditor fast and detailed data,
especially if the system is fully-integrated. However, on the other hand, an auditor
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cannot audit without an IT specialist. In other words, if an IT specialist is unavailable,
the auditor can do nothing". The final category argued that the ability of the auditor in
an IT-based accounting environment depends on the competence of the auditor in IT. In
other words, if the auditor is skilled in IT he will be able to audit and it will be easier
than auditing manual systems but if this is not the case, the auditor will be unable to
audit properly in any case. For instance, an audit manager of a medium-sized firm said:
" ... the ability of the auditor in such an environment depends on the competence of the
auditor in IT'.
The interviewees were asked, in Question Eighteen, to explain the reasons for the lack
of competence of auditors in auditing IT-based accounting systems. Most participants
believe that the lack of IT training for auditors and lack of auditors' education in IT,
since the curricula do not contain any courses related to IT or auditing in such an
environment, are the main factors behind such lack of competence. An auditor from a
large audit firm stated that "... most auditors and audit managers do not have high or
even acceptable knowledge in computing because of their education history, since the
majority of them are more mature".
In the final two questions in this section, the representatives of the audit firms were
asked if any relationship exists between the auditor's ability to deal with IT-based
accounting systems and audit risk. They were also asked to explain such a relationship.
Most the participants stated that there is a relationship between the ability of the auditor
in such an environment and audit risk. The representatives of the audit firms explained
this relationship by stating that if the auditor is competent in IT, audit risk will be less,
but if this is not the case, audit risk will be high. For instance, an audit manager of a
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large audit firm answered this question by saying: "Yes, there is a relationship. If the
auditor is unskilled in IT, audit risk will be high. However, if the auditor is competent,
this will reduce audit risk but will not eliminate it".
6.2.2.6 The Financial Issues Related to Auditing in an IT-based Accounting
Environment in SA
The aim of this part is to investigate whether financial constraints pushed audit firms to
a specific audit approach or not and, in addition, to establish whether such financial
constraints were the main reason behind certain deficiencies in the performance of some
audit firms. Finally, this section aims to explore whether the shift to IT-based
accounting systems has created new financial services for audit firms as it has created a
new financial burden.
The interviewees were asked if financial constraints played an important role in
deciding their audit approach in an IT-based accounting environment. Most
representatives of the audit firms, especially those from small and medium sized firms,
stated that the IT-based accounting system environment had created new requirements
that cannot be afforded by their firms compared with their annual income. The
participants argued that the increase in audit cost due to the shift to IT-based accounting
systems, such as purchasing generalised audit software, training their staff in order for
them to be able to deal with such systems, and employing IT specialists, was not off-set
against the level of audit fees. Instead, some representatives of audit firms pointed out
that some clients wanted their firms to reduce audit fees since IT-based accounting
systems had made the audit process easier and faster than it had been with manual
systems. For instance, an audit partner in a large firm focused on the level of audit fees
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in the Saudi audit market when he answered this question: "... the cost factor obstructs
the development of the firm in this aspect because the level of audit fees in the audit
market is not parallel with the requirements for auditing in an IT-based accounting
environment". The audit manager of a medium firm indicated that the availability of
sufficient audit fees is a condition for effective auditing in such an environment: "...
when you have sufficient financial resources, this helps you to do proper auditing, such
as carrying out expert examinations of the systems and purchasing generalised audit
software. It also assists you to develop the firm in terms of training the auditors and
employing skilled people". An audit manager of a medium-sized audit firm indicated
that cost is an important issue regarding the audit method when he answered this
question: "... there is no doubt that cost is one of the factors in deciding our audit
approach in an IT-based accounting environment because I cannot buy or design audit
software for examining the reliability of such systems like large audit firms can".
Finally, it is worth mentioning the answer of one audit manager of a medium audit firm
(his firm examines its clients' IT-based accounting systems as a consultative service)
since he referred to the demand of some of his clients to reduce audit fees. He remarked:
CC
... some clients ask us to evaluate their IT-based accounting systems and they consider
this to be apart of our job since they refuse to pay more fees for this service ... our firm
has auditors who have experience in giving basic evaluations of such systems but they
cannot evaluate such systems technically because such work demands an IT specialist
and we cannot place such a high burden of cost for so few customers. Some clients
expect us to reduce audit fees since they argue that their adoption of IT-based
accounting systems has made the audit process easier and faster ... in reality, their
systems are weak and have many errors, thus, this demands more cost in terms of time
and effort".
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The interviewees were asked, in Question Two, if it was necessary for their firms to
expend more financial resources on training the audit staff who deal with IT-based
accounting systems and also on purchasing (or designing) audit software to help
auditors in such an environment. The vast majority of the representatives agreed that
their firms should spend more financial resources on the training of auditors, except two
participants who stated their case as follows. The first was a senior auditor in a large
audit firm and he justified his disagreement by stating that he was satisfied with the
amount of annual income which was set aside for training their staff in many aspects,
one of which was IT. He answered this question by saying: "... I do not think so, since
our firm appropriated 10 % of its annual income for training and, in the last two years,
our firm started to train auditors to deal with IT-based accounting systems in order to
reduce the dependence on IT specialists. In general, our training budget is sufficient".
The other was an audit manager from a medium-sized firm and he justified his objection
by saying: "No, except when we have new clients".
Regarding the purchasing (or designing) of audit software, the majority supported this
action except three participants who stated their cases as follows. The first was an audit
manager of a large audit firm and he justified his disagreement by mentioning the
support that his firm enjoys from their foreign partner. He answered by saying: "No,
since our foreign partner already supports us with such audit software, we do not need
to extend on this side". The other was an auditor from a medium-sized firm and he
justified his objection by pointing out the simplicity of their clients' IT-based
accounting systems. He answered this question, saying: "At present, no. This is because
most of our clients' IT-based accounting systems are not complex since most of them
are medium-sized companies. For instance, the only public limited company that our
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firm audits has just started using an IT-based accounting system and this is solely on
the financial side". The last one justified his objection by stating that purchasing such
software would create more cost. He answered this question, saying: "No, because then
we will need more time for following up and also more auditors which, in turn, will
increase the cost". It seems from his answer that he cares only about the profit of his
firm, regardless of the quality of his work.
In the last question in this section, the representatives of the audit firms were asked if it
was advantageous for the purposes of competition to have an audit team which is
qualified to deal with IT-based accounting systems. The vast majority of the
representatives of the audit firms (thirteen out of fifteen) confirmed that the existence of
an audit team which was skilled in IT was advantageous for the purposes of competition
since it increased the trust of the clients as such a team might save their business from
massive losses in such an environment. It also increases the confidence of the users of
the financial statement (e.g. shareholders). In addition, such a team may bring new
financial resources, such as consultative services. For instance, an audit manager of a
large audit firm answered this question by stating that: "... yes, it is big advantage since
the existence of such a team will differentiate your firm from others in many aspects.
This is because the existence of such an audit team will give more value for customers
in terms of computer systems and also security aspects. In addition, the availability of a
skilled audit team in IT-based accounting systems will give more value to your audit
firm in the eyes of users of financial statements and they, in turn, will trust your work
since the existence of such a team will reduce audit risk". Similarly, an audit partner in
a large firm answered this question by saying: "... the existence of such a team will
increase your efficiency and, in turn, your ability to compete since it will give you a
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bigger proportion of the audit market. In addition, such a team increases the trust of the
client because you may save his business from many piyalls in this dangerous
environment". However, two of the representatives of the audit firms pointed out that
clients did not appreciate their arrangements in such an environment, such as creating a
skilled audit team in IT-based accounting systems. For instance, an auditor from a large
firm answered this question by saying: "It is not an advantage since our clients do not
ask for such a service but our firm qualifies auditors in IT just to protect ourselves".
6.2.2.7 The Future of the Audit Profession in an IT-based Accounting
Environment in Saudi Arabia
This part aims to predict the future of the audit profession in SA due to the increased
adoption of IT-based accounting systems by different-sized businesses. In addition, it
aims to explore the state of electronic commerce in SA and its impact on the audit
profession. Finally, the participants were asked if the research had missed any points or
if they wanted to add further information related to this research.
The interviewees were asked, in Question One, to predict the nature of changes in
auditing as a result of the increasing adoption of IT-based accounting systems over the
next five to ten years. The representatives of the audit firms predicted that the audit
process would be easier and its quality better but its cost would be higher, especially in
terms of qualifying auditors in such an environment. In addition, some participants
expected that the audit profession would audit systems rather than papers since they
predicted that the future would be paperless. Thus, some representatives of the audit
firms argued that the traditional audit will be obsolete or at least its use would be less
and it will be necessary to have more skilled auditors in IT. Finally, some participants
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predicted that the problem of the audit trail may appear in electronic commerce. For
instance, the internal audit manager of a medium-sized audit firm answered this
question by saying: "... it will be a necessity to have qualified auditors in IT. In
addition, the quality of the audit will be better but its cost will be higher since training
auditors in such an environment will cost audit firms. The future will test audit systems,
not papers". Another audit manager of a medium firm predicted: "The future will be
paperless since auditors will deal with IT-based accounting systems and the Internet
and, in turn, auditing will be of systems. This situation demands auditors to be more
competent in dealing with IT-based accounting systems so traditional auditing will be
defunct or at least less-used". A senior auditor of a large firm referred to the state of IT
in SA when he answered this question: "In general, we are late in adopting IT
compared with others. However, the future will be paperless and, in turn, it will not be
paper that is audited but systems. Therefore, the auditor should be qualified to audit
such systems". However, a few participants argued that even though, in the near future,
there will be a great increase in the adoption of IT-based accounting systems, the audit
will not be restricted to the audit of systems only. For example, one auditor of a
medium-sized firm expressed this view when he said: "In the near future, auditing will
not be only limited to audit systems without vouchers and paper".
The state of electronic commerce was investigated in Question Two in this part since
participants were asked if electronic commerce is current in SA and if so, they were
asked, in Question Three, to explain its effect on the audit function. The vast majority
indicated that electronic commerce does not exist in SA at the present time. The
interviewees explained the absence of electronic commerce in SA by mentioning the
following reasons: firstly, people did not trust the Internet because of the absence of
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rules which regulate such commerce in SA. Secondly, the infrastructure of
communications was not capable at the present time, or even in the near future, since
access to the Internet was very slow, especially at peak times. Finally, electronic
commerce is not feasible in SA due to the high cost of calling and subscriptions with the
providers of such a service 9. For instance, an audit manager from a medium firm
answered this question by stating that: "electronic commerce does not exist now and it
will only exist in the distant future. This is because people do not trust the Internet since
the government has allowed access to it only recently. In addition, there are no rules to
regulate electronic commerce in SA. For example, if a fraud is committed via the
Internet, who can judge if this is a crime?" Another audit manager of a medium-sized
firm answered this question by mentioning other issues: "electronic commerce does not
exist because people do not trust it and also society is not automated. In addition, the
infrastructure is not good and the cost of communication is high".
In the last question in this section, the interviewees were asked to add any comments or
to remind the researcher of any issue that he might have missed. Nine representatives
out of fifteen indicated that the interview questions covered all the related issues.
However, the rest (six participants) commented by returning to some issues which had
already been covered by them or by others, such as the malpractice of SOCPA, the lack
of competence of clients' staff in dealing with such systems, the lack of segregation
between duties, and the existence of technical faults in the accounting software of their
clients. They revisited such issues to emphasise that they are not the only ones whose
work has faults. However, a few participants ended their interviews by emphasising that
9 In order to have access to the Internet in SA you have to subscribe with a provider of such a
service since the government controls the Internet.
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audit firms must avoid imperfections in their work by confronting the requirements of
an IT-based accounting environment in terms of audit approach and staff.
6.3 Conclusion
The purpose of this chapter was to report the results of the interviews that were
conducted with some representatives of different sized audit firms in Saudi Arabia. The
interviews aimed to acquire information related to the context of the thesis through
exploring the views of the participants in the study. The rationale behind this is to
provide a basis for deriving the theoretical framework of the study. The information
presented in this chapter was descriptive in nature.
The findings of this preliminary study revealed that there are a number of problems in
the clients' IT-based accounting environment, such as the unsuitability of clients'
accounting software, the lack of competence of clients' staff in dealing with IT-based
accounting systems, and the weaknesses of clients' internal control systems in such an
environment. In addition, there are shortcomings in the performance of some audit firms
in such an environment in terms of, among other things, applying unsuitable audit
approaches and having unqualified auditors in auditing such systems. This situation
seems to suggest that the auditing in an IT-based accounting environment in SA was
risky.
Some of the findings that emerged from the data presented in this chapter will be
incorporated in the theoretical framework of the study which will be discussed in detail
in the next chapter.
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CHAPTER SEVEN
THEORETICAL FRAMEWORK
7.1 Introduction	 co
The process of exploring the influence of the adoption of IT-based accounting systems
on the level of audit risk in SA has covered, so far, six chapters. The main subject of
this study was introduced in Chapter One. Following this introduction, Chapter Two
presented a historical perspective for the development of the audit profession; while
Chapters Three and Four aimed to provide a background for the study. In addition,
Chapter Five presented the research methodology that was adopted in carrying out this
research and Chapter Six reported the findings of the preliminary study to explore
empirically the perceptions of some members of the audit firms in SA regarding certain
issues being investigated in the study.
The detail provided in the previous chapters could be perceived as descriptive in nature.
However, the detail provided in the earlier chapters will be used as a basis for
constructing the theoretical framework of this study due to the lack of an existing
theoretical framework (model) which could be utilised in explaining the influence of the
adoption of IT-based accounting systems on the level of audit risk. Such a theoretical
framework might help in identifying the variables that are likely to have an influence on
the level of audit risk in the IT-based accounting environment in SA. Presenting such a
theoretical framework will be the main objective of this chapter.
This chapter is organised as follows: this chapter begins with an introduction to the
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definition of a theoretical framework. Section Three reviews the procedures that were
adopted for developing the study's theoretical framework. The theoretical framework
that will be used to examine the influence of the adoption of IT-based accounting
systems on the level of audit risk in SA is described in Section Four. Section Five
provides the link between the theoretical framework and the empirical survey. The last
section presents the conclusion of the chapter.
7.2 The Definition of the Theoretical Framework
Before going into the detail of describing how the theoretical framework of this study
has been derived, it is worth providing a brief definition for the term "theoretical
framework" that will be used in this chapter in order to establish a common
understanding for it. Theoretical framework was defined by Sekaran (1992, p. 63) as
follows: "A theoretical framework is a conceptual model of how one theorizes the
relationships among the several factors that have been identified as important to the
0
problem ... In sum, the theoretical framework discusses the interrelationships among
the variables that are deemed to be integral to the dynamics of the situation being
investigated. Developing such a conceptual framework helps us to postulate and test
certain relationships so as to improve our understanding of the dynamics of the
situation". This definition hints that a theoretical framework might be needed by a
researcher to serve three main functions: firstly, to identify the different variables /
factors relevant to the study; secondly, to develop hypotheses or questions and finally,
to enhance the understanding of the situation under study.
u.
The following section will present the procedures that were adopted in developing the
theoretical framework that will be utilised in this study.
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7.3. Overview of the Procedures Adopted for Constructing the
Theoretical Framework of the Research
It was mentioned in Chapter Five that a grounded theory approach (i.e. the inductive
approach), which normally starts with investigating the phenomenon being examined
and describing its features, has been adopted for this study. The aim of this section is to
present the main stages that were adopted for constructing the theoretical framework for
this study. These stages are outlined briefly as follows.
The First Stage: Investigating the Phenomenon under Study
This stage could be divided into two parts. The first part (Chapters Three and Four)
covered a literature review which forms the background of this study. Broadly speaking,
the literature which was covered in Chapter Three gave an insight into the impact of the
introduction of IT-based accounting systems on the audit function; while the literature
which was covered in Chapter Four, reviewed the potential risks that are associated with
auditing in an IT-based accounting environment. The second part (Chapter Six)
presented the findings of the preliminary study which was considered as complementary
to the first part.
The Second Stage: Summarising the Main Variables which have Emerged from the
First Stage.
This stage clarifies the variables' that influence the level of audit risk in the IT-based
accounting environment in SA as discussed in Subsection 7.4.1.
The Final Stage: Main Components of the Theoretical Framework
This stage involves the integration of the variables mentioned in the previous stage as
presented in Subsection 7.4.2.
'The definition of the term "variable" is provided later in Subsection 7.4.2.
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The next section describes in detail how the theoretical framework of this study has
been derived.
7.4 Description of the Theoretical Framework's Derivation
The main stages utilised to structure the theoretical framework of the study were
sketched in the previous section. Thus, this section aims to describe each stage outlined
above. However, since the first stage, "Investigating the phenomenon under study", was
discussed in detail in the previous chapters and summarised in the previous section, this
section starts with a description of the second stage.
7.4.1 Summary of the Main Variables to be Explained by the
Theoretical Framework
Based on the literature reviewed (Chapters Three and Four) and the findings of the
preliminary study (Chapter Six), several key variables emerged to be related to audit
risk in the IT-based accounting environment in SA. These variables will be presented
under the following headings:
7.4.1.1 Variables Related to the Client's IT-based Accounting Environment
This subsection aims to introduce the variables that are expected to have an influence on
the level of inherent risk and control risk in an IT-based accounting environment in SA.
Such variables are as follows:
• The Lack of Understanding of IT of the Client's Management
It was reported in Chapter One that the application of IT in SA in general was in its
infancy compared with developed countries. In this context, the results of the
preliminary study seem to suggest that the lack of understanding of IT of the client's
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management is one of the most important factors that influences the level of audit risk
in an IT-based accounting environment in SA. This is deduced from the following:
Firstly, the interviewees pointed out that the lack of understanding of IT of the client's
management was one of the reasons behind the unsuitability of client's accounting
software. The lack of understanding of IT of the client's management might lead to the
adoption of accounting software that may have many faults, such as inaccurate or poor
programming, poor security, offering the minimum level of information; or it may be
subject to frequent breakdowns with the loss of some information. The existence of
such accounting software in the client's IT-based accounting environment has
implications when studying the level of inherent risk in such an environment. This is
because one factor, from the factors which may influence inherent risk listed by SAS
300 at the account balance and class of transactions level (APB, 1998, Para. 2), is "the
quality of the accounting .systems". Therefore, the lack of understanding of IT of the
client's management is likely to contribute to increasing the level of inherent risk in an
IT-based accounting environment through the mediation of the unsuitability of a client's
accounting software. This relationship can be expressed as a diagram, as shown in
Figure 7.1.
Figure 7.1 The Relationship between the Lack of Understanding of IT of the Client's
Management and the Level of Inherent Risk Mediated by the Unsuitability
of the Client's Accounting Software
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Secondly, the interviews revealed that the lack of understanding of IT of the client's
management is one of the reasons behind the lack of providing IT training by clients for
their staff since they are not aware of the importance of training in improving the skills
of their staff to qualify them to take advantage of IT-based accounting systems. In a
wider sense, the lack of training in such an area would contribute to the lack of
competence of clients' staff in dealing with IT-based accounting systems and, in some
cases, this may result in mistakes. This lack of skilled human resources is one of the
most important risks in an IT-based accounting environment as cited in the SAC report
in 1992 and as reported in Chapter Four. The lack of competence of clients' staff in
dealing with IT-based accounting systems has implications in studying the level of
inherent risk in such an environment. This is because one factor, from the factors which
may influence inherent risk listed by SAS 300 at the account balance and class of
transactions level (APB, 1998, Para. 2), is "the complexity of underlying transactions
and other events which might require the use of the work of an expert". As a result, the
lack of understanding of IT of the client's management is likely to contribute to
increasing the level of inherent risk in an IT-based accounting environment through the
mediation of the lack of client's staff training in IT and the lack of competence of
clients' staff in dealing with IT-based accounting systems. This relationship can be
expressed as a diagram, as depicted in Figure 7.2.
Finally, the findings of the preliminary study imply that the lack of understanding of IT
of the client's management is one of the reasons behind the weakness of client's internal
control systems in an IT-based accounting environment since they were not aware of the
nature of such an environment. The lack of understanding of IT of the client's
management might lead them to apply inadequate internal controls in their 1T-based
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accounting environment. The existence of such internal controls in such an environment
threatens the quality of data more than in manual accounting systems, as discussed
earlier2. In particular, the application of weak internal controls in the client's IT-based
accounting environment has implications when studying the level of control risk in such
an environment. This can be justified by the definition of control risk which links this
type of audit risk by the entity's internal control structure policies and procedures3.
Thus, the lack of understanding of IT of the client's management is likely to contribute
to increasing the level of control risk in an IT-based accounting environment through
the mediation of the weakness of the client's internal control systems in such an
environment. This relationship can be expressed as a diagram. See Figure 7.3.
Lack of client's
staff training in
Level of
Lack of
understanding of
Lack of competence
of client's staff in
IT of the client's
IT dealing with IT
inherent
management accounting systems risk
Figure 7.2 The Relationship between the Lack of Understanding of IT of the Client's
Management and the Level of Inherent Risk Mediated by the Lack of Client's Staff
Training in IT and the Lack of Competence of Client's Staff in Dealing with IT-based
Accounting Systems
2 For more details, see Subsections 3.2.5 and 4.4.2.
3 The definition of control risk is provided in Subsection 4.3.2
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• The Client's Financial Cost Concern
The findings of the preliminary study seem to indicate that the client's concern about
financial cost was one of the most important factors that influences the level of audit
risk in an IT-based accounting environment in SA. This is inferred from the following:
Firstly, the interviews implied that the clients' financial cost concern was one of the
reasons behind the unsuitability of their accounting software 4. The concentration of the
clients on the cost rather than the quality of their accounting software might lead to the
adoption of accounting software that has many faults or that was not compatible with
the nature of the client's business, as discussed above. The application of such
accounting software in the client's IT-based accounting environment has implications
when studying the level of inherent risk in such an environment, as justified in the
previous subsection. Thus, the client's financial cost concern is likely to contribute to
increasing the level of inherent risk in an IT-based accounting environment through the
4 The relation between the suitability of accounting software and its cost was recognised by the
literature. For more details, please see Subsection 3.2.2.
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mediation of the unsuitability of the client's accounting software. This relationship can
be expressed as a diagram, as illustrated in Figure 7.4.
Secondly, the interviews revealed that the clients' financial cost concern was one of the
reasons behind the lack of competence of their staff who deal with IT-based accounting
systems since the employment of skilled staff would be expensive. The issue of cost
might lead clients to employ fewer skilled, or less-skilled, staff in IT-based accounting
systems. The risks associated with the employment of such staff were shown in the
former subsection. The lack of competence of client's staff in dealing with IT-based
accounting systems has implications in studying the level of inherent risk in such an
environment as justified in the foregoing subsection. Therefore, the client's financial
cost concern is likely to contribute to increasing the level of inherent risk in an IT-based
accounting environment through the mediation of the lack of competence of client's
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staff in dealing with IT-based accounting systems. This relationship can be expressed as
a diagram, as exhibited in Figure 7.5.
Figure 7.5 The Relationship between the Client's Financial Cost Concern and the
Level of Inherent Risk Mediated by the Lack of Competence of Client's Staff in
Dealing with IT-based Accounting Systems
Thirdly, the interviewees pointed out that their clients' financial cost concern was one of
the reasons behind the lack of providing IT training by clients for their staff since the
training of existing staff would be expensive. This lack of training in such an area
would contribute to the lack of competence of clients' staff in dealing with IT-based
accounting systems as highlighted above. The lack of competence of a client's staff in
dealing with IT-based accounting systems has implications in studying the level of
inherent risk in such an environment as justified previously. As a result, the client's
financial cost concern is likely to contribute to increasing the level of inherent risk in an
IT-based accounting environment through the mediation of the lack of client's staff
training in IT and the lack of competence of client's staff in dealing with IT-based
accounting systems. This relationship can be expressed as a diagram, as depicted in
Figure 7.6.
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Figure 7.6 The Relationship between the Client's Financial Cost Concern and the
Level of Inherent Risk Mediated by the Lack of Client's Staff Training in IT, and the
Lack of Competence of Client's Staff in Dealing with IT-based Accounting Systems
Finally, the results of the preliminary study indicated that the client's financial cost
concern is one of the reasons behind the weakness of the client's internal control
systems in an IT-based accounting environment. In more detail, the application of
proper internal controls in an IT-based accounting environment would entail, for
example, segregation of duties and this, in turn, entails more staff. As a result, costs will
increase. In this context, the client's financial cost concern might lead to the application
of inadequate internal controls in an IT-based accounting environment. The risks
associated with applying weak internal controls were explained above. This situation of
applying weak internal controls in the client's IT-based accounting environment has
implications when studying the level of control risk in such an environment as was
justified in the preceding subsection. Therefore, the client's financial cost concern is
likely to contribute to increasing the level of control risk in an IT-based accounting
environment through the mediation of the weakness of the client's internal control
systems in such an environment. This relationship can be expressed as a diagram. See
Figure 7.7.
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• The Lack of Education in IT of the Client's Staff
The findings of the preliminary study revealed that the lack of education in IT of the
client's staff is one of the reasons behind the lack of competence of staff in dealing with
IT-based accounting systems 5. In a wider sense, teaching few, or even teaching no
courses in IT at all, such as computerised accounting in theory and also how to apply it
in practice, might lead to graduate students who are not able to deal efficiently with IT-
based accounting systems. In addition, the employment of such staff might be a source
of risk for their employers since they would make mistakes. This situation of the lack of
competence of the client's staff in dealing with IT-based accounting systems has
implications in studying the level of inherent risk in such an environment as was
justified in the foregoing subsection. Thus, the lack of education in IT of the client's
staff is likely to contribute to increasing of level of inherent risk in an IT-based
accounting environment through the mediation of the lack of competence of client's
staff in dealing with such systems. This relationship can be illustrated as a diagram, as
5 This is line with the literature. For more details please see Subsection 4.4.2.
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Figure 7.8 The Relationship between the Lack of Education in IT of the Client's Staff
and the Level of Inherent Risk Mediated by the Lack of Competence of Client's Staff
in Dealing with IT-based Accounting Systems
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exhibited in Figure 7.8.
7.4.1.2 Variables Related to the Performance of Audit Firms in an IT-based
Accounting Environment
This subsection aims to introduce the variables that are expected to have an influence on
the level of detection risk in an IT-based accounting environment in SA. Such variables
are as follows:
• The Inappropriateness of the Saudi Audit Standard in an IT-based Accounting
Environment
In the Saudi context, it was reported in Chapter Three that SOCPA issued in 1997 only
one audit standard for auditing in an IT-based accounting environment. The standard
requires audit firms, among other things, to use computer-assisted audit techniques
(CAATs) approach. However, the findings of the preliminary study seem to suggest that
a number of audit firms in SA did not adhere to the requirements of this standard in
terms of their audit approach. This is because they used an auditing around the
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computer approach which did not seem to be realistic and acceptable as far as the
present widespread use and the sophistication of IT-based accounting systems were
concerned, as was concluded in Chapter Three. In particular, the interviews revealed
that the inappropriateness of the Saudi audit standard for the IT-based accounting
environment in SA was one of the reasons behind the use of the auditing around the
computer approach by audit firms instead of the CAATs approach. Some participants
claimed that the standard was difficult for auditors to comprehend, that it is unclear, and
more sophisticated than the application of IT in an accounting environment in SA since
it was merely a translation of the American and International standards in this field. The
inappropriateness of the audit standard in an IT-based accounting environment might
lead to the application of an unsuitable audit approach (i.e. the auditing around the
computer approach) by audit firms when they examine the reliability of IT-based
accounting systems. This situation of using the auditing around the computer approach
has implications when studying the level of detection risk in an IT-based accounting
environment. This is because "the level of detection risk relates to the auditors'
substantive procedures (tests of details of transactions and balances and analytical
procedures)" (APB, 1998, Para. 7). Thus, the inappropriateness of the audit standard for
the IT-based accounting environment is likely to contribute to increasing the level of
detection risk in an IT-based accounting environment through the mediation of the use
of the auditing around the computer approach by audit firms to inspect the reliability of
IT-based accounting systems. This relationship can be expressed as a diagram, as
illustrated in Figure 7.9.
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Standard to an IT-based Accounting Environment and the Level of Detection Risk
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• The Audit Firm's Financial Cost Concern
The results of the preliminary study seem to suggest that the audit firm's financial cost
concern was one of the most important factors that influences the level of audit risk in
an IT-based accounting environment in SA. This is deduced from the following:
Firstly, the interviews revealed that the audit firms' financial cost concern is one of the
reasons behind the lack of competence of their staff who audit IT-based accounting
systems since the employment of knowledgeable auditors in auditing such systems
would be expensive. The issue of cost might lead audit firms to employ staff who are
less-skilled in auditing IT-based accounting systems. The employment of unqualified
auditors who are not able to deal with and understand the nature of such systems is one
of the most important risks in an IT-based accounting environment 6. This situation of
the lack of competence of audit firms' staff in auditing IT-based accounting systems has
implications in studying the level of detection risk in such an environment. This can be
justified by the definition of detection risk which links this type of audit risk by the
failure of auditors to collect sufficient appropriate audit evidence and/or evaluate it
6 For more details please see Subsection 4.4.5.
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properly7. Therefore, the audit firm's financial cost concern is likely to contribute to
increasing the level of detection risk in an IT-based accounting environment through the
mediation of the lack of competence of auditors in auditing IT-based accounting
systems. This relationship can be expressed as a diagram. See Figure 7.10.
Figure 7.10 The Relationship between the Audit Firm's Financial Cost Concern and
the Level of Detection Risk Mediated by the Lack of Competence of Auditors in
Auditing 1T-based Accounting Systems
Secondly, the interviewees implied that the audit firms' financial cost concern was one
of the reasons behind the lack of competence of their staff who audit IT-based
accounting systems as explained above. This lack of qualified auditors is one of the
reasons that might lead audit firms not to apply the CAATs approach as required by the
Saudi audit standard in an IT-based accounting environment since their staff would not
be able to implement such an approach. That it would be unrealistic to use the auditing
around the computer approach in an IT-based accounting environment was mentioned
in the previous subsection. This situation of using the auditing around the computer
approach has implications when studying the level of detection risk in an IT-based
7 The definition of detection risk is provided in Subsection 4.3.3.
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Figure 7.11 The Relationship between the Audit Firm's Financial Cost Concern and
the Level of Detection Risk Mediated by the Lack of Competence of Auditors in
Auditing IT-based Accounting Systems and the Use of the Auditing Around the
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accounting environment as was justified above. As a result, the audit firms' financial
cost concern is likely to contribute to increasing the level of detection risk in an IT-
based accounting environment through the mediation of the lack of competence of their
staff who audit IT-based accounting systems and also the use of the auditing around the
computer approach by audit firms to examine the reliability of such systems. This
relationship can be expressed as a diagram, as shown in Figure 7.11.
Thirdly, the results of the preliminary study seem to suggest that the audit firm's
financial cost concern was one of the reasons behind the lack of providing IT training
for their auditors who audit IT-based accounting systems since the training of their
existing staff would be expensive. This lack of training in such an area would contribute
to increasing the lack of competence of auditors in dealing with IT-based accounting
systems8. This situation of the lack of competence of audit firms' staff in auditing IT-
8 For more details please see Subsection 4.4.5.
218
Level of
detection
risk
Lack of competence
of auditors in auditing
IT-based accounting - --
systems
Figure 7.12 The Relationship between the Audit Firm's Financial Cost Concern and
the Level of Detection Risk Mediated by the Lack of IT Training for Auditors, and the
Lack of Competence of Auditors in Auditing IT-based Accounting Systems
The audit firm's
financial cost —
concern
Lack of IT
training for
auditors
Theoretical Framework
based accounting systems has implications in studying the level of detection risk in such
an environment as was justified previously. Therefore, the audit firm's financial cost
concern is likely to contribute to increasing the level of detection risk in an IT-based
accounting environment through the mediation of the lack of IT training for auditors
and the lack of competence of auditors in auditing IT-based accounting systems. This
relationship can be expressed as a diagram. See Figure 7.12.
Finally, the interviews revealed that the audit firm's financial cost concern was one of
the reasons behind the lack of providing IT training for their staff who deal with IT-
based accounting systems and this lack would, in turn, contribute to increasing the lack
of competence of their staff in an IT-based accounting environment. This lack of
competence of auditors is one of the reasons that might lead audit firms to use the
auditing around the computer approach as illustrated above. This situation of using the
auditing around the computer approach has implications when studying the level of
detection risk in an IT-based accounting environment as was justified above. Thus, the
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Figure 7.13 The Relationship between the Audit Firm's Financial Cost Concern and
the Level of Detection Risk Mediated by the Lack of IT Training for Auditors, the
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audit firms' financial cost concern is likely to contribute to increasing the level of
detection risk in an IT-based accounting environment through the mediation of the lack
of IT training for auditors, the lack of competence of their staff who audit IT-based
accounting systems, and also the use of the auditing around the computer approach by
audit firms to test the reliability of such systems. This relationship can be expressed as a
diagram, as depicted in Figure 7.13.
• The Lack of Auditors' Education in IT
The findings of the preliminary study seem to suggest that the lack of auditors'
education in IT was one of the most important factors that influences the level of audit
risk in an IT-based accounting environment in SA. This is inferred from the following:
Firstly, the interviewees pointed out that the lack of auditors' education in IT is one of
the reasons behind the lack of competence of auditors in auditing IT-based accounting
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Figure 7.14 The Relationship between the Lack of Auditors' Education in IT and the
Level of Detection Risk Mediated by the Lack of Competence of Auditors in Auditing
IT-based Accounting Systems
The lack of
auditors' education
in IT
Lack of competence of
auditors in auditing IT-
based accounting systems
Theoretical Framework
systems9. In a wider sense, the lack of, or insufficient, education in IT for auditors
would contribute to a reduction in their ability to deal with IT-based accounting
systems. The risks associated with the lack of competence of auditors in auditing such
systems were highlighted in the preceding subsections. This situation of the lack of
competence of audit firms' staff in auditing IT-based accounting systems has
implications in studying the level of detection risk in such an environment as was
justified above. Thus, the lack of auditors' education in IT is likely to contribute to
increasing the level of detection risk in an IT-based accounting environment through the
mediation of the lack of competence of auditors in auditing IT-based accounting
systems. This relationship can be expressed as a diagram as shown in Figure 7.14.
9 This is consistent with what was suggested by the literature. For more details please see
Subsection 4.4.5.
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Secondly, the interviews revealed that the lack of auditors' education in IT is one of the
reasons behind the lack of competence of auditors in auditing IT-based accounting
systems as explained above. The lack of competence of audit firms' staff would
discourage their audit firms from using the CAATs approach as required by the Saudi
audit standard in this environment. This situation of using the auditing around the
computer approach has implications when studying the level of detection risk in an IT-
based accounting environment as was justified above. As a result, the lack of auditors'
education in IT is likely to contribute to increasing the level of detection risk in an IT-
based accounting environment through the mediation of the lack of competence of
auditors in auditing IT-based accounting systems, and also the use of the auditing
around the computer approach by audit firms to examine the reliability of such systems.
This relationship can be expressed as a diagram as exhibited in Figure 7.15.
The lack of
auditors'
education in IT
Lack of competence
of auditors in
auditing IT-based
accounting systems
The use of the
auditing around
the computer
approach
_
Figure 7.15 The Relationship between the Lack of Auditors' Education in IT and the
Level of Detection Risk Mediated by the Lack of Competence of Auditors in Auditing
IT-based Accounting Systems and the Use of the Auditing Around the Computer
Approach
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7.4.2 The Main Components of the Theoretical Framework
This stage involves the integration of variables mentioned in the previous stage to
present the theoretical framework of the study. However, since the theoretical
framework provides the conceptual foundation to proceed with the research through
identifying the network of relationships among the variables considered essential to the
study, it is important to understand what the term "variable" means. The term "variable"
was defined by Sekaran (1992, p.64) as "Anything that can take on differing or varying
values". In addition, she claimed that there are four main types of variables that are used
in research. These types of variables are:
1- The dependent variable which is the variable of primary interest to the research.
2- The independent variable which is one that influences the dependent variable in
either a negative or a positive way.
3- The moderating variable which is one that has a strong contingent effect on the
independent variable-dependent variable relationship.
4- The intervening variable which is one that is both a product of the independent
variable and a cause of the dependent variable (Bryaman and Cramer, 2001).
Since the aim of this research was to investigate the impact of the adoption of IT-based
accounting systems by clients on audit risk in SA, this makes the variables of primary
interest in this stage of the thesis the levels of the components of audit risk in an IT-
based accounting environment in SA and therefore these were the dependent variables.
In addition, it was found from the literature and the interviews that there were a number
of independent and intervening variables that affect the variables of primary interest.
For the purpose of explanation, the independent and intervening variables that influence
each component of the audit risk in an IT-based accounting environment as they
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Figure 7.16 The Variables that Influence the Level of Inherent Risk in an IT-based
Accounting Environment
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emerged from the previous subsection will be illustrated first. In particular, the variables
that influence the level of inherent risk in an IT-based accounting environment are
exhibited in Figure 7.16, while those variables that influence the level of control risk in
such an environment are shown in Figure 7.17. Lastly, Figure 7.18 presents the
variables that influence the level of detection risk in an IT-based accounting
environment. Then, the theoretical framework of this study that will be used to
articulate the main variables (dependent, independent and intervening) as a whole, and
which will be incorporated into the empirical study, will be illustrated in Figure 7.19.
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Figure 7.17 The Variables that Influence the Level of Control Risk in
an IT-based Accounting Environment
Independent variables Intervening variables 	 Dependent variable
Figure 7.18 The Variables that Influence the Level of Detection Risk in an IT-based
Accounting Environment
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Figure 7.19 The Study's Theoretical Framework
226
Theoretical Framework
7.5 The Link between the Theoretical Framework and the
Empirical Survey
This section aims to justify the link between the theoretical framework developed in this
chapter and the analysis of the empirical survey which will be discussed in detail in the
next two chapters. Even though the previous section articulated a number of variables
that are likely to influence the level of audit risk in an IT-based accounting environment
in SA, there are, however, issues which still need to be clarified. These key issues,
which will be explored in the questionnaire, are as follows:
Firstly, whether the variables articulated in the tentative theoretical framework are the
only variables that affect the level of audit risk in an IT-based accounting environment
in SA or whether there are other variables.
Secondly, whether the variables articulated in the tentative theoretical framework differ
or not when the size of the audit firm is considered.
Finally, whether the relationships among variables are as shown in the tentative
theoretical framework or are different.
7.6 Conclusion
This chapter aimed to present a theoretical framework for this study which could help in
exploring the influence of the adoption of IT-based accounting systems on the level of
audit risk in SA. In order to achieve this aim, the author adopted a "grounded theory"
(i.e. an inductive approach) as the main approach for developing such a theoretical
framework due to the lack of an existing theory/model which could be used in the
investigation of the subject under scrutiny as discussed in Chapter Five. This was done
by combining an examination of the literature presented in earlier chapters (Three and
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Four) with the findings of the preliminary study (Chapter Six) to deduce the main
variables that are likely to influence the level of audit risk in an IT-based accounting
environment in SA. This combination resulted in developing the theoretical framework
of the study.
The following two chapters will provide the findings of the questionnaires. Firstly, the
next chapter will present the descriptive profile of the responses.
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CHAPTER EIGHT
DESCRIPTIVE PROFILE OF THE RESPONSES
8.1 Introduction
Data description is the first step in any data analysis (Diamantopoulos and
Schlegelmilch, 1997; Anderson et al., 1999). In general terms, descriptive statistics
refer to methods for organising and summarising data. Such organising and
summarising could take different forms such as frequencies, cross tabulations, tables,
graphs, charts and the calculation of several descriptive indicators such as means,
standard deviation and percentiles (Weiss and Weiss, 1995). Descriptive analysis
provides the researcher with useful information even when the ultimate concern is
inferential in nature (Sekaran, 1992; Bryman and Cramer, 2001). In particular, the
purpose of descriptive analysis is to give initial insights as to the nature of the responses
obtained, to check for possible data entry errors, to examine distribution shapes, and to
find out whether there are outliers (Diamantopoulos and Schlegelmilch, 1997). Thus,
conducting a descriptive analysis is important and worthwhile before implementing
formal statistical tests.
This chapter aims to provide descriptive statistics for the perceptions of participants as a
single group towards the variables included in the questionnaire in order to trace any
possible trends in their perceptions of these variables. In addition, it will present
inferential findings pertaining to the relationship between a demographic variable
(namely, the size of audit firm) and the research variables in order to find if participants'
perceptions differ from each other. Some of the respondents left some questions blank
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on certain questionnaires, so the missing data were disregarded in the statistical
calculations. Thus, all the percentages below are based on the actual replies on each
individual item.
The chapter is organised as follows. The following section presents the demographic
data of participants in the study. The third section provides the respondents' perceptions
of the research variables. Finally, Section Four presents the chapter's conclusion.
8.2 Demographic Data
Statistical analysis of the questionnaires presented a wealth information concerning
audit firms' characteristics and the differences among them, according to the firm's size
and their clients. They will be outlined below.
8.2.1 Audit Firm Size
It was reported in Chapter Six that there is no formal classification for audit firms in
Saudi Arabia, thus, in order to make sure that all sizes of audit firms in SA are
represented in this research, and also to explore if there any differences among them, the
researcher asked the Deputy Secretary General of SOCPA about the number of
employees that can be used in the questionnaire to identify the size of the respondents'
firms'. He suggested, after checking their records, the following classification: fewer
than 6 employees is a small audit firm, from 6 to 20 employees is a medium audit firm,
and more than 20 employees is a large audit firm. Table 8.1 shows the breakdown of
responses in terms of the audit firms' number of employees.
' The use of the total number of employees as a measure of firm size is common in social
science studies (e.g. Doherty and King, 1998).
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Table 8.1 The Frequency Distribution of Responses by the Total Number of Employees
Total number of employees Frequency Percent
Fewer than 6 (Small) 8 11.3
From 6 to 20 (Medium) 46 64.8
More than 20 (Large) 17 23.9
Total 71 100
The above table indicates that the highest frequency was for audit firms that have a
number of employees ranging from 6 to 20 (i.e. medium audit firms), representing 64.8
% of the total respondents. The second largest group, which represents 23.9% of the
total respondents, is audit firms that have more than 20 employees (namely, large audit
firms). The last group, which represents 11.3% of the total respondents, consists of audit
firms that have fewer than 6 employees (i.e. small audit firms). These results confirm
that all sizes of audit firms in SA are covered in this study.
8.2.2 Clients' Use of IT-based Accounting Systems
Since this study focuses on audit firms that have clients using IT-based accounting
systems, it is important to examine the proportion of audit firms' clients who have such
systems. Any audit firm which did not have such clients will be excluded from the
study. In addition, it is expected that audit firms with a high percentage of clients who
use IT-based accounting systems may have had a greater impact on their policies. Table
8.2 presents the frequency of the proportion of audit firms whose clients use IT-based
accounting systems in descending order.
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Table 8.2 The Frequency Distribution of Responses by the Proportion of Clients'
who Use IT-based Accounting Systems in Descending Order
Approximate proportion of clients Frequency Percent
61% - 80% 29 41.4
81% - 100% 28 40
41% - 60% 9 12.9
21% - 40% 4 5.7
Total 70 100
The proportion of audit firms' clients who use IT-based accounting systems ranges from
35%2 (one audit firm) to 100% (six audit firms). As can be noted from the above table,
the highest frequencies were for audit firms the proportion of whose clients use IT-
based accounting systems ranged from 61% to 80% and from 81% to 100%
respectively, while the lowest frequency was for audit firms for which the proportion of
clients who used IT-based accounting systems ranged from 21% to 40%. These findings
indicate that more than sixty percent (>60%) of the clients of the majority of audit firms
(>80%) use IT-based accounting systems. In addition, it revealed that all of the
respondents had clients with IT-based accounting systems and no respondents had less
than 35%. Thus, these results seem to be in line with those obtained in the preliminary
study (Chapter Six).
To explore if there is any relationship between audit firm size and the proportion of
clients who use IT-based accounting systems, cross tabulation of the responses was
performed on these variables. The results presented in Table 8.3 showed that the
proportion of all audit firms' clients who use IT-based accounting systems were in the
2 The respondents were asked to indicate the proportion of their clients as a percentage and then
their answers were categorised.
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two highest categories (i.e. 61%-80% and 81%-100%). However, the data in the table
seem to suggest that most of the large audit firms' clients (52.9%) were in the 81%-
100% category compared with only 35.3% in the 61%-80% category. Most of the small
and medium-sized audit firms' clients (42.9% and 43.5% respectively) were in the 61%-
80% category compared with 28.6% and 37% in the 81%-100% category.
In summary, it could be inferred that over than half of the clients in all sizes of audit
firms use IT-based accounting systems. In addition, large audit firms have more clients
who use IT-based accounting systems compared with small and medium audit firms.
This could be attributed to the nature of the clients of large audit firms which usually
attract large companies such as banks and stock corporations.
Table 8.3 Contingency Table for Audit Firms by Proportion of Clients who Use IT-
based Accounting Systems
Proportion of clients
Size of audit firm 21 - 40 41 - 60 61 - 80 81 - 100 Total
Small Number of respondents 1 1 3 2 7
Row % 14.3% 14.3% 42.9% 28.6% 100%
Medium Number of respondents 3 6 20 17 46
Row % 6.5% 13% 43.5% 37% 100%
Large Number of respondents 2 6 9 17
Row % 11.8% 35.3% 52.9% 100%
8.2.3 Type of Clients' IT-based Accounting Systems
It was reported in the preliminary study (Chapter Six) that there is a general tendency by
the clients of audit firms to adopt integrated accounting systems in order to eliminate
the problems associated with stand-alone accounting systems. Accordingly, including
the types of accounting systems that are used by the clients of audit firms was intended
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to give a general view about the nature of the IT-based accounting environment in SA,
and also to check whether the views of audit firms which audit complex (i.e. an
integrated accounting system) IT-based accounting systems would be different from
those which audit simple systems (i.e. a stand-alone accounting system). Therefore, the
respondents were asked to indicate the proportion of their clients who use integrated
accounting systems and those who use stand-alone accounting systems. The
respondents' replies are shown in Table 8.4 and Table 8.5 respectively.
Table 8.4 The Frequency Distribution of Responses by the Proportion of Clients
who Use Inte:rated Accountin : S stems in Descendin , Order
Proportion of clients Frequency Percent
61% - 80% 19 27.9
81% - 100% 15 22.1
21% - 40% 14 20.6
41% - 60% 10 14.7
1% - 20% 10 14.7
Total 68 100
Table 8.5 The Frequency
who Use Stand-alone
Distribution of Responses by
Accounting Systems in
Frequency
the Proportion of Clients
Descending Order
PercentProportion of clients
1% - 20% 18 26.9
None 13 19.4
61% - 80% 11 16.4
21% - 40% 10 14.9
41% - 60% 9 13.4
81% - 100% 6 9
Total 67 100
Table 8.4 reveals that the two highest percentages (27.9% and 22.1%) were for audit
firms the proportion of whose clients use integrated accounting systems ranging from
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61% to 80% and from 81% to 100% respectively. On the other hand, Table 8.5
indicates that the two highest percentages (26.9% and 19.4%) were for audit firms the
proportion of whose clients use stand-alone accounting systems ranging from 1% to
20% and none respectively. These findings support the results of the preliminary study
in terms of: firstly, the majority of audit firms' clients adopted integrated accounting
systems; secondly, there is an increased trend to adapt integrated accounting systems to
eliminate the problems associated with stand-alone accounting systems as reported by
interviewees in the preliminary study.
The preceding paragraph showed that most audit firms have clients with integrated
accounting systems. This situation has many implications for audit firms in terms of, for
instance, the necessity of applying an audit approach that is appropriate to an IT-based
accounting environment (i.e. the CAATs approach, as required by the Saudi standard in
such an environment), and the recruitment of qualified staff who are able to deal with
IT-based accounting systems effectively. However, it is worth verifying whether this
applies to all sizes of audit firms or not. In order to achieve this purpose, cross
tabulation was conducted as shown in Table 8.6.
Table 8.6 Contingency Table for Audit Firms by the Proportion of Clients who Use Integrated
Accounting Systems
Size of audit firm
Proportion of clients
.
Total1- 20 21 -40 41 - 60 61 - 80 81 - 100
Small Number of respondents 1 2 2 1 1 7
Row % 14.3% 28.6% 28.6% 14.3% 14.3% 100%
Medium Number of respondents 7 10 7 11 9 44
Row % 15.9% 22.7% 15.9% 25% 20.5% 100%
Large Number of respondents 2 2 1 7 5 17
Row % 11.8% 11.8% 5.9% 41.2% 29.4% 100%
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As can be noted from Table 8.6, medium and, more obviously, large audit firms have
more clients who use integrated accounting systems than small audit firms. These
results were, perhaps, expected since medium and large audit firms usually care about
large businesses which are able, in terms of financial ability, to adopt such systems and
which also require such systems.
8.3 Exploring the Respondents' Perceptions of the Research
Variables
The previous section outlined the basis for presenting the results of the study. This
section aims to report the respondents' perceptions regarding the research variables. In
addition, it seeks to explore whether the respondents' perceptions vary when based on
their audit firms' size. This section includes fourteen subsections which follow.
8.3.1 Problems in Clients' IT-based Accounting Environments
The respondents were asked to indicate their opinions with regard to how often their
firms face certain potential problems in an IT-based accounting environment. In
particular, these problems are: firstly, the unsuitability of the clients' accounting
software (e.g. offering a minimum level of information, poor or faulty programming,
poor security, and frequent breakdowns); secondly, the lack of competence of the
clients' staff in dealing with IT-based accounting systems (e.g. they are unable to
harness the advantages of IT systems, making mistakes etc.); thirdly, weaknesses in the
clients' internal controls (e.g. no password, lack of segregation between authorities in
changing data, lack of segregation between duties etc.); and finally, fraud. The
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frequencies and the percentage of the respondents' perceptions of these problems are
presented in Table 8.7.
Table 8.7 Respondents' Perceptions of some Problems in the Clients' IT-based
Accounting Environment
Problems in Clients'
Environment Never Rarely Sometimes Often Always Total
The	 unsuitability	 of	 the 1 5 13 38
,
13 70
clients' accounting software 1.4% 7.1% 18.6% 54.3% 18.6% 100%
The lack of competence of 2 15 46 8 71
the clients' staff in dealing
with	 IT-based	 accounting
systems
2.8% 21.1% 64.8% 11.3% 100%
Weakness	 of the	 clients' 4 26 27 14 71
internal controls 5.7% 36.6% 38% 19.7% 100%
Fraud 11 47 10 68
16.2% 69.1% 14.7% 100%
For the purpose of clarity, a new table (Table 8.8) was generated from the above table.
Table 8.8 was designed by summing up the percentages of "never" and "rarely" to
become one group which is "rarely". The "sometimes" percentage was left untouched,
and the percentages of "often" and "always" were summed up to become one group
which is "often". In addition, the problems were ranked in descending order.
Table 8.8 Problems in the Clients' IT-based Accounting Environment in Descending
Order
No Problems in Clients' Environment Rarely Sometimes Often Total
1 The lack of competence of the clients'
staff in dealing with IT-based accounting
systems
2.8% 21.1% 76.1% 100%
2 The	 unsuitability	 of	 the	 clients'
accounting software
8.5% 18.6% 72.9% 100%
3 Weakness of the clients' internal controls 5.7% 36.6% 57.7% 100%
4 Fraud 85.3% 14.7% 100%
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As is evident from Table 8.8, respondents agreed as to their experience of problems 1,
2, and 3 in their clients' IT-based accounting environment. It can be noted that the
highest percentage (76.1%) was for respondents who faced the lack of competence of
the clients' staff in dealing with IT-based accounting systems, followed by the
unsuitability of the clients' accounting software (72.9%) and weaknesses in their
clients' internal controls (57.7%). In addition, it is interesting to note that 85.3% of
respondents rarely faced fraud in their clients' IT-based accounting environment. A
possible explanation for the low rate of fraud in an IT-based accounting environment in
SA might be that the respondents' responses regarding fraud is based on discovered and
not actual fraud; it might also be due to the Islamic culture which has great impact on
people's lives there.
In light of the above, it can be inferred that the respondents in general are in agreement
with the existence of the following problems in their clients' IT-based accounting
environments: the lack of competence of their clients' staff in dealing with IT-based
accounting systems, unsuitable accounting software, and weak internal controls. These
results are in line with those reported in the preliminary study (Chapter Six).
While the above analysis reflects the respondents' perceptions as a group, whether or
not the above problems were perceived differently when respondents' perceptions were
grouped together based on their firms' size, leads to the following question:
Ql: Are there significant differences between respondents' perceptions based upon
the size of the audit firm in terms of the types of problems facing them in their clients'
IT-based accounting environments?
According to the results of the one-way ANOVA test, as exhibited in Table 8.9,
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significant differences were found between audit firms regarding only the unsuitability
of their clients accounting software (F = 3.41, P< .05). To find out which groups differ
with which, paired-comparisons were conducted through the Scheffe test. The results of
the test revealed that there are significant differences between respondents from
medium audit firms (Mean = 3.98, S.D. = .75) on one hand, and respondents from large
audit firms (Mean = 3.35, S.D. = .1.11) on the other hand. The respondents from
medium audit firms rated their experiences of this problem more than another
respondents did.
Overall, the vast majority of respondents admitted the existence of the above problems
(listed in Table 8.7) in an IT-based accounting environment in SA, with the exception of
fraud (Mean > 3). These results lead the study to investigate the reasons behind such
problems and this is the subject of the next three subsections.
Table 8.9 Differences Among Audit Firms According to Problems in their Clients' IT-
based Accounting Environment by One-way ANOVA
Problems in Clients'
Environment
Size of Audit Firm
F Sig.Sinai! Medium Large
Mean S.D. Mean S.D. Mean S.D.
The
	
unsuitability	 of	 the
clients' accounting software
3.86 .69 3.98 .75 3.35 — 1.11 3.41 .039*
The lack of competence of
the clients' staff in dealing
with IT-based	 accounting
systems
4 .76 3.83 .64 3.82 .64 .253 .777
Weakness	 of the
	 clients'
internal controls
4.25 .71 3.67 .90 3.59 .71 1.88 .160
Fraud 1.75 .46 2.02 .59 2 '	 .52 .806 .451
* Significant at the 0.05 level.
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8.3.2 Reasons for the Existence of Unsuitable Accounting Software
The foregoing subsection pointed out that one of the problems facing audit firms in an
IT-based accounting environment in SA is the unsuitability of their clients' accounting
software. In order to explore the reasons behind this problem, respondents were asked to
rate on a five-point Likert scale their agreement with the following two reasons for the
existence of unsuitable accounting software. These reasons are the concentration of the
clients on cost rather than quality, and a lack of understanding of IT of clients'
management (e.g. choosing accounting software which does not fully suit their
activities, and from providers who offer no after-sale services). Table 8.10 exhibits the
frequencies and the percentage of the replies on each of the two reasons.
Table 8.10 Respondents' Perceptions Regarding some Reasons Behind the Existence of
Unsuitable Accounting Software
Reasons for Unsuitable Strongly Disagree Neutral Agree Strongly
Accounting Software disagree agree Total
Clients'
	 concentration	 on 2 4 4 31 30 71
the cost rather than quality 2.8% 5.6% 5.6% 43.7% 42.3% 100%
Lack of understanding of IT 4 10 51 6 71
of clients' management 5.6% 14.1% 71.8% 8.5% 100%
In order to give a clear picture, a new table (Table 8.11) was created from the above
table. Table 8.11 presents the two replies at each extreme of the scale, clustered together
to form a negative and a positive agreement, while neutral replies were left untouched.
Moreover, the reasons were ranked in descending order.
Table 8.11 Reasons for the Existence of Unsuitable Accounting Software in Descending
Order
No Reasons for Unsuitable Accounting Software Disagree Neutral Agree -Total
1 Clients' concentration on cost rather than quality 8.4% 5.6% 86% 100%
2 Lack of understanding of IT of the clients'
management
5.6% 14.1% 80.3% 100%
240
Quantitative Data Analysis 1: Descriptive Profile of the Responses
As can be seen from the above table, the results indicate that respondents have
expressed their highest agreement on both reasons as the main reasons that created the
existence of unsuitable accounting software in an IT-based accounting environment in
SA. In more detail, Table 8.11 revealed that the respondents perceived the first reason,
namely, the concentration of the clients on cost rather than quality, to be the most likely
reason behind the existence of unsuitable accounting software (86%). In addition, very
high close agreement was given by participants to the second reason "lack of
understanding of IT of the clients' management" (80.3%). These results could suggest
that respondents believe that the concentration of the clients on cost rather than quality,
and lack of understanding of IT of the clients' management, are the main reasons for the
unsuitability of their clients' accounting software. Furthermore, these results are in
agreement with those reported in the preliminary study (Chapter Six).
It is worthwhile, before proceeding to the next question that is related to the issue of the
unsuitability of clients' accounting software, to find out whether respondents'
perceptions differ with respect to their agreement on the above reasons based on their
firms' size. Thus, the following question was asked:
Q2: Are there significant differences between respondents' perceptions based upon
the size of their audit firms regarding the reasons behind the existence of unsuitable
accounting software in their clients' IT-based accounting environment?
The results of a one-way ANOVA test demonstrated that there were no significant
differences among the groups' perceptions, based on their firms' size at a five percent
level of significance. In particular, Table 8.12 seems to suggest that the respondents
hold the same views with respect to the reasons behind the unsuitability of their clients'
accounting software. However, it was expected that significant differences would be
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found between larger and smaller audit firms regarding these reasons. This is because
larger audit firms mostly deal with large businesses which are expected to be less
concerned about financial difficulties when they take a decision regarding their
accounting software; they are also managed by more educated people who are more
aware of IT issues.
To summarise, the results suggested that participants are in agreement with respect to
the reasons (as provided in Table 8.12) behind the existence of unsuitable accounting
software in their clients' IT-based accounting environments (Mean > 3.5).
Table 8.12 Differences Among Audit Firms Regarding Reasons for the Existence of
Unsuitable Accounting Software in their Clients' IT-based Accounting Environment by
One-way ANOVA
Reasons for Unsuitable
Accounting Software
Size of Audit Firm
F Sig.
Small Medium Large
Mean S.D. Mean
-
S.D. Mean S.D.
Clients' concentration on
cost rather than quality
4.50 .53 4.28 3.71 1.36 2.85 .064
Lack of understanding in
IT	 of	 the	 clients'
management
4.13 .64 3.83 .61 3.71 .77 1.12 .331
A related question was asked to the respondents to indicate the proportion of their
clients who use ready-made3 accounting software and those who use specific accounting
software designed for their own business. As shown in Table 8.13, the majority (Mean >
60%) of the clients of audit firms use ready-made accounting software while the
3 According to the literature and also the findings of the preliminary study, such accounting
software is generally less convenient to the nature of clients' business, less accurate, and
cheaper compared with software which has been designed especially for a business.
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minority (Mean <40%) of their clients use specific accounting software. The results
showed that small audit firms have more clients who use ready-made accounting
software (Mean = .85, S.D. = .13) than medium and large audit firms (Mean = .66, S.D.
= .26 and Mean = .63, S.D. = .28, respectively). Conversely, it appears that the
proportion of clients of large and medium audit firms who use specific accounting
software is higher than that found in small audit firms (Mean = .35, S.D. = .29 and
Mean = .30, S.D. = .25 respectively, as opposed to Mean = .15, S.D. = .13). However, a
one-way ANOVA test (as illustrated in Table 8.13) pointed out that there are no
significant differences among audit firms with respect to these two cases.
Table 8.13 Differences Among Audit Firms According to the Proportion of their Clients
who Use Ready-made and Specific Accounting Software by One-way ANOVA
Type of Accounting
Software
Size of Audit Firm
F Sig.
Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Ready-made
	 accounting
software
.85 .13 .66 .26 .63 .28 2.13 .126
Specific accounting software .15 .13 .30 .25 .35 .29 1.81 .170
8.3.3 Reasons for the Lack of Competence of Clients' Staff in Dealing
with IT-based Accounting Systems
It was reported in Subsection 8.3.1 that the lack of competence of clients' staff in
dealing with IT-based accounting systems is one of the problems that faces audit firms
in an IT-based accounting environment in SA. This subsection aims to explore the
reasons behind this lack of competence. For the purpose of this exploration, respondents
were asked to indicate their agreement with some potential reasons for the lack of
competence of their clients' staff in dealing with IT-based accounting systems. The
frequencies and percentage of the respondents' replies are shown in Table 8.14.
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Table 8.14 Respondents' Perceptions Regarding some Reasons Behind the Lack of
Competence of their Clients' Staff in Dealing with IT-based Accounting Systems
Reasons for Lack of Strongly Strongly
Competence of Clients' Staff disagree Disagree Neutral Agree agree Total
Lack of IT training 2 1 10 39 19 71
2.8% 1.4% 14.1% 54.9% 26.8% 100%
Unsuitable education 2 2 25 37 5 71
2.8% 2.8% 35.3% 52.1% 7% 100%
Cost associated with training 3 4 3 37 23 70
the existing staff 4.3% 5.7% 4.3% 52.8% 32.9% 100%
Cost	 associated	 with 5 6 4 27 28 70
employing skilled staff 7.1% 8.6% 5.7% 38.6% 40% 100%
The above table was redesigned to give a clear picture of the respondents' perceptions
on the potential reasons behind the lack of competence of the clients' staff in dealing
with IT-based accounting systems. As presented in Table 8.15, the percentages of
"strongly disagree" and "disagree" in the original table were put together to represent
one group which is "disagree". The "neutral" percentage remains untouched. The other
two percentages, "strongly agree" and "agree", were again summed together to
represent one group which is "agree". Furthermore, the reasons were ranked in
descending order.
Table 8.15 Reasons for the Lack of Competence of Clients' Staff in Dealing with IT-
based Accounting Systems in Descending Order
No Reasons for Lack of Competence Disagree Neutral Agree Total
1 Cost associated with training the existing staff 10% 4.3% 85.7% 100%
2 Lack of IT training 4.2% 14.1% 81.7% 100%
3 Cost associated with employing skilled staff 15.7% 5.7% 78.6% 100%
4 Unsuitable education 5.6% 35.3% 59.1% 100%
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Taking into consideration that some of the reasons presented in Table 8.15 are
interrelated with each other, the overwhelming majority of respondents' perceptions
indicate high agreement with all the reasons for the lack of competence of their clients'
staff in dealing with IT-based accounting systems. The reason which received the
highest percentage of respondents' perceptions (85.7%) was "cost associated with
training the existing staff'. In addition, very high and close agreement was shown by
participants to the second reason "lack of IT training" and the third reason "cost
associated with employing skilled staff' (81.7% and 78.6% respectively). However,
only 59.1% of the respondents indicated their agreement with the last reason, that
"unsuitable education" might be the cause of the lack of competence of their clients'
staff in dealing with IT-based accounting systems. These results are in line with those
reported in the preliminary study (Chapter Six).
In order to examine if the respondents' perceptions, based on their firms' size, would
differ regarding their agreement on the above reasons, the following question was
asked:
Q3: Are there significant differences between respondents' perceptions based upon
the size of their audit firms with respect to the potential reasons behind the lack of
competence of their clients' staff in dealing with IT-based accounting systems?
Based on the size of the respondents' firms, a one-way ANOVA test (as provided in
Table 8.16) revealed that the respondents' perceptions differ significantly on only
reason two, "unsuitable education" (F = 3.47, P< .05). Paired-comparison tests
according to Scheffe showed that there were significant differences between participants
from large audit firms (Mean = 4, S.D. = .71) and those working in medium audit firms
(Mean = 3.43, S.D. = .78). For this reason, large audit firms exhibited higher agreement
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on the second reason than medium audit firms. The most likely interpretation of this
result is that large audit firms deal with bigger businesses which have complex IT-based
accounting systems and, in turn, require personnel with high levels of education in IT in
order to deal effectively with such systems.
In conclusion, despite the differences among audit firms regarding the second reason,
the above results could suggest that respondents have reported a high agreement with
the reasons behind the lack of competence of their clients' staff in dealing with IT-based
accounting systems in such an environment (Mean >3.5).
Table 8.16 Differences Among Audit Firms with Respect to the Potential Reasons for the
Lack of Competence of their Clients' Staff in Dealing with IT-based Accounting Systems
by One-way ANOVA
Reasons for the Lack of
Competence of Clients'
Staff
Size of Audit Firm
F Sig.
Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Lack of IT training 4.38 .92 3.96 .79 4 1 .818 .446
Unsuitable education 3.50 .76 3.43 .78 4 .71 3.47 .036*
Cost	 associated	 with
training the existing staff
4.13 1.36 4.18 .75 3.65 1.32 1.81 .171
Cost	 associated	 with
employing skilled staff
3.63 1.69 4.07 1.03 3.82 142 .583 .561
* Significant at the 0.05 level
8.3.4 Reasons for the Weakness of Clients' Internal Control Systems
The weakness in clients' internal control systems is one of the problems that faces audit
firms in an IT-based accounting environment in SA, as discussed in Subsection 8.3.1.
The purpose of this subsection is to highlight the reasons behind this weakness.
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Accordingly, respondents were asked about their perceptions regarding the extent to
which they agree on the potential reasons for the weakness of their clients' internal
control systems. These reasons are the high cost associated with implementing tight
internal controls (e.g. the segregation of duties in an IT-based accounting environment
requires more employees); and the lack of understanding of the IT-based accounting
environment of the clients' management (i.e. the clients' management is not aware of
the nature of the IT-based accounting environment). The frequencies and percentage of
the respondents' replies are exhibited in Table 8.17.
Table 8.17 Respondents' Perceptions Regarding some Reasons Behind the
Weakness of their Clients' Internal Control Systems
Reasons for weakness
of clients' internal
control systems
Strongly
disagree
Disagree Neutral Agree Strongly
agree
Total
Cost	 associated	 with
implementing
	 tight
internal control systems
3
4.2%
4	 '
5.6 %
6
8.5%
22
31%
36
50.7%
71
100%
Lack of understanding
of the nature of the IT-
based
	
accounting
environment	 of	 the
clients' management
3
4.2 %
12
16.9%
43
60.6%
13
18.3%
71
100%
For the purpose of clarity, a new table was created from the above table by clustering
together the two replies at each extreme of the scale to form a negative and a positive
agreement, while the neutral replies remain untouched. Moreover, the reasons were
ranked in descending order, as presented in Table 8.18.
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Table 8.18 Potential Reasons for the Weakness of Clients' Internal Control Systems
in Descending Order
No Reasons for Weakness of Clients'
Internal Control Systems
Disagree Neutral Agree Total
1 Cost associated with implementing
tight internal control systems
9.8 % 8.5% 81.7% 100%
2 Lack of understanding of the nature of
the IT-based accounting environment
of the clients' management
4.2% 16.9% 78.9% 100%
As is apparent from Table 8.18, respondents recorded relatively high agreement with
both factors as reasons behind the weakness of their clients' internal control systems in
an IT-based accounting environment in SA. The highest percentage of respondents'
agreement (81.7%) was reported for "cost associated with implementing tight internal
control systems". With respect to the "lack of understanding for the nature of the IT-
based accounting environment of the clients' management", around seventy nine
percent (i.e. 78.9%) of respondents indicated their agreement with this factor as a reason
that might cause the weakness of their clients' internal control systems in an IT-based
accounting environment. In addition, these results are similar to those reported in the
preliminary study (Chapter Six).
In order to find out whether there are significant differences between participants'
perceptions based on their firms' size, with respect to their agreement on the above
reasons, the following question was asked:
Q4: Are there significant differences between respondents' perceptions based upon
the size of their audit firms regarding the potential reasons behind the weakness of
their clients' internal control systems?
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A one-way ANOVA test pointed out that the respondents shared the same views and
agreed regarding the above reasons being behind the weakness of their clients' internal
control systems in an IT-based accounting environment. In other words, the results
presented in Table 8.19 seem to suggest that there were no significant differences
among the groups' perceptions, based on their firms' size with respect to the above
reasons. These results are surprising since it was expected that large differences would
be demonstrated between larger and smaller audit firms with respect to these reasons.
In summary, it can be concluded from the above views that the participants believe that
the high cost associated with implementing tight internal control systems and the lack of
understanding of the nature of the IT-based accounting environment of their clients'
management are highly related to the weakness of their clients' internal control systems
(Mean > 3.5).
Table 8.19 Differences Among Audit Firms According to the Potential Reasons that
Cause the Weakness of Clients' Internal Control Systems by One-way ANOVA
Potential Reasons for the
Weakness of Clients'
Internal Control Systems
Size of Audit Firm
F Sig.Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Cost	 associated	 with
implementing	 tight
internal control systems
4 1.41 4.35 .85 ' 3.82 1.42 1.60 .209
Lack of understanding of
the nature of the IT-based
accounting environment of
the clients' management
4.25 .71 3.87 .69 3.94 .83 .943 .394
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8.3.5 Reasons for Crashes of IT-based Accounting Systems
To further investigate the state of IT-based accounting systems in SA, respondents were
asked to indicate their perceptions on: (a) whether their clients' IT-based accounting
systems crash and (b) how often some potential reasons cause their clients' IT-based
accounting systems to crash. A summary of respondents' perceptions of the first issue is
presented in Table 8.20.
Table 8.20 Respondents' Replies Regarding the Crash of their Clients' IT-based
Accounting Systems
Question Asked
Answer
TotalYES NO
Number Percent Number Percent Number Percent
Do your clients' IT-
based accounting
systems crash?
71 100% 71 100%
The above table shows that 100% of the participants acknowledged the crash of their
clients' IT-based accounting systems. This leads the study to explore the reasons which
cause the crash of their clients' IT-based accounting systems. In order to explore this
issue, the participants were given five reasons that IT-based accounting systems crash;
they were asked to indicate their agreement on each reason. The frequencies and
percentages of the respondents' perceptions on these reasons are presented in Table
8.21.
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Table 8.21 Respondents' Perceptions of some Potential Reasons for the Crash of their
Clients' IT-based Accounting Systems
Potential Reasons Never Rarely Sometimes Often Always Total
Fault in software 2 8 32 21 5 68
2.9% 11.8% 47% 30.9% 7.4% 100%
Lack of competence
	 of 1 7 36 20 2 66
clients'	 staff	 in	 dealing
with IT-based accounting
systems.
1.5% 10.6% 54.5% 30.4% 3% 100%
Power surge 11 45 9 1 66
16.6% 68.3% 13.6% 1.5% 100%
Carelessness	 of	 clients' 3 26 26 9 1 65
staff 4.7% 40% 40% 13.8% 1.5% 100%
Fraud 28 33 3 64
43.8% 51.5% 4.7% 100%
-
For the purpose of clarity, a new table was generated from the above table by adding
together the percentages of "never" and "rarely" to represent one group which is
"rarely". The "sometimes" percentage remains untouched. The other two percentages,
"often" and "always", were again added together to represent one group which is
"often". In addition, the reasons were ranked in descending order, as exhibited in Table
8.22.
Table 8.22 Potential Reasons for the Crash of Clients' IT-based Accounting Systems
in Descending Order
No Potential Reasons for Crash Rarely
.
Sometimes Often Total
' 1 Fault in software 14.7% 47% 38.3% 100%
2 Lack of competence of clients' staff 12.1% 54.5% 33.4% 100%
3 Carelessness of clients' staff 44.7% 40% 15.3% 100%
4 Power surge 84.9% 13.6% 1.5% 100%
5
I_
Fraud 95.3% 4.7% 100%
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Table 8.22 revealed that the respondents perceived the first two reasons to be the most
likely reasons that might cause the crash of their clients' IT-based accounting systems.
The percentage of frequencies for the respondents who hold these views that both a fault
in software and the lack of competence of clients' staff in dealing with IT-based
accounting systems often cause the crash of their clients' IT-based accounting systems
are 38.3% and 33.4% respectively. The percentage of frequencies for the respondents
who reported their agreement on the third reason, "carelessness of clients' staff', and
the fourth reason, "power surge", are 15.3% and 1.5% respectively. In addition, the
figures in the above table tend to suggest that the last reason, "fraud", is irrelevant.
These results are in agreement with those reported in the previous subsections.
In order to explore whether the above reasons would be perceived differently when
respondents' perceptions were grouped based on their firms' size, the following
question was asked:
Q5: Are there significant differences between respondents' perceptions based upon
the size of their audit firms with respect to the potential reasons that cause the crash
of their clients' IT-based accounting systems?
The results of a one-way ANOVA test demonstrated that there were no significant
differences among the groups' perceptions, based on their firms' size at a five percent
level of significance. In other words, the data in Table 8.23 seem to suggest that the
respondents share similar views regarding the reasons that cause the crash of their
clients' IT-based accounting systems. These results are interesting since, for example, it
might be expected that participants from large audit firms at least would be less likely to
agree with these reasons compared to small audit firms.
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In light of the above, it could be inferred that the participants in general are in
agreement that both faults in software and the lack of competence of clients' staff in
dealing with IT-based accounting systems are the main reasons behind the crash of their
clients' IT-based accounting systems (Mean > 3).
Table 8.23 Differences Among Audit Firms with Respect to the Potential Reasons that
Cause the Crash of their Clients' IT-based Accounting Systems by One-way ANOVA
Potential Reasons for
the Crash of IT-based
Accounting Systems
Size of Audit Firm
F Sig.Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Fault in software 3.57 1.13 3.26 .83 3.20 .94 .451 .636
Lack of competence of
clients' staff in dealing
with	 IT-based
accounting systems
3.57 .79 3.20 .72 3.15 .80 .859 .428
Power surge 1.88 .83 2.02 .62 2 .41 .194 .824
Carelessness of clients'
staff
2.57 .98 2.73 .78 2.54 .97 .333 .718
Fraud 1.71 .76 1.57 .55 1.69 .63 .350 .706
8.3.6 Obstacles Regarding the Saudi Audit Standard in an IT-based
Accounting Environment
In this section of the questionnaire the respondents were asked to indicate (a) whether
they are acquainted with the "Audit Standard in Organisations that Use the Computer"
that was issued by SOCPA in 1997; and (b) their agreement with a set of potential
obstacles that might make this standard inappropriate to the IT-based accounting
environment in SA. A summary of respondents' replies on the first issue is shown in
Table 8.24.
253
Ouantitative Data Analysis 1: Descriptive Profile of the Responses
Table 8.24 Respondents' Responses Regarding their Acquaintance with the Saudi Audit
Standard in an IT-based Accounting Environment
Question Asked
Type of Answer
TotalYES NO
Number Percent Number Percent Number Percent
Are you acquainted with
the	 "Audit	 Standard	 in
Organisations that Use the
Computer" that was issued
by SOCPA in 1997?
68 95.8% 3 4.2% 71 100%
As demonstrated from the above table, 95.8% of respondents are acquainted with the
"Audit Standard in Organisations that Use the Computer" that was issued by SOCPA in
1997, while only 4.2% of participants are not. This finding is consistent with what was
reported in the preliminary study (Chapter Six) which revealed that some audit firms
still know nothing about the Saudi standard even though it was issued in 1997.
Since audit firms should be guided by "Audit Standard in Organisations that Use the
Computer" that was issued by SOCPA in 1997, it was intended to explore how the
respondents would view some of the obstacles that might make this standard
inappropriate to the IT-based accounting environment in SA. Accordingly, rescondeats
were given three obstacles: the standard is not comprehensible to auditors, the standard
is unclear, and the standard is sophisticated compared with the level of application of IT
in the accounting environment in SA (i.e. it is a translation of the American and
International standards in this field and is too complex for the SA setting). Then, they
were asked to indicate to what extent they agreed with these obstacles. The frequencies
and the percentage of the respondents' perceptions on these obstacles are presented in
Table 8.25.
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Table 8.25 Respondents' Perceptions Regarding some Obstacles which might Make
the Saudi Audit Standard Issued in 1997 Inappropriate to the IT-based Accounting
Environment in SA
Strongly Disagree Neutral Agree Strongly
Obstacle disagree agree Total,
The standard is not 7
,
20 24 9 2 62
comprehensible	 to
auditors
11.3% 32.3% 38.7% 14.5% 3.2% 100%
The
	 standard	 is 5 30 15 13 63
unclear 7.9% 47.6% 23.8% 20.7% 100%
The	 standard	 is 7 24 27 8 66
sophisticated
compared	 with	 the
level of application of
10.6% 36.4% 40.9% 12.1% 100%
IT in the accounting
environment in SA
A new table was created from the above table to give a clearer picture by clustering
together the two replies at each extreme of the scale to form a negative and a positive
agreement, while the neutral replies remained untouched. Furthermore, the obstacles
were ranked in descending order, as exhibited in Table 8.26.
Table 8.26 Obstacles Regarding the Saudi Audit Standard in an IT-based Accounting
Environment in Descending Order
No	 Obstacles Regarding the Audit Standard Disagree Neutral Agree Total
1	 The standard is sophisticated compared with
the level of application of IT in the accounting
environment in SA
10.6% 36.4% 53% 100%
2	 The standard is unclear 55.5% 23.8% 20.7% 100%
3	 The standard is not comprehensible to auditors	 I	 43.6% 38.7% 17.7% 100%
_
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Table 8.26 showed that the respondents perceived the first obstacle "the standard is
sophisticated compared with the level of application of IT in the accounting
environment in SA" to be the most likely obstacle that might make the "Audit Standard
in Organisations that Use the Computer" that was issued by SOCPA inappropriate for
the IT-based accounting environment in SA (53%). The percentage of frequencies for
the respondents' perceptions who indicated their agreement with the second obstacle,
"the standard is unclear", and the third obstacle, "the standard is not comprehensible to
auditors", were 20.7% and 17.7% respectively. The highest agreement of participants on
the first obstacle reflects that respondents believe that this standard is a Western
standard and is therefore too complex for the SA setting. In addition, it could be in part
attributed to their weak knowledge of IT as appeared from their agreement on the third
reason.
In order to investigate whether the respondents' perceptions, based on their firms' size,
differ with respect to the above obstacles, the following question was asked:
Q6: Are there significant differences between respondents' perceptions, based upon
the size of their audit firms, regarding obstacles that might make the Saudi audit
standard which was issued by SOCPA in 1997 inappropriate to an IT-based
accounting environment in SA?
According to the results of a one-way ANOVA test, there were no significant
differences among the participants' perceptions, based on their firms' size at a five
percent level of significance. In particular, Table 8.27 seems to suggest that the
respondents hold the same views with respect to the obstacles that might make the
"Audit Standard in Organisations that Use the Computer" that was issued by SOCPA in
1997, inappropriate to the IT-based accounting environment in SA. These findings seem
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interesting since, for example, it might be expected that participants who work in larger
audit firms would be less in agreement on these reasons compared with those who work
in smaller audit firms. The reason for this is that large audit firms deal with, among
others, complicated or full IT-based accounting systems such as those in banks; in turn,
this standard should be applicable to such an environment.
To summarise, the respondents perceived that the sophistication of the "Audit Standard
in Organisations that Use the Computer" compared with the level of application of IT in
the accounting environment in SA, as the main obstacle that might make it
inappropriate for the Saudi environment (Mean > 3.5). The following subsections
investigate the extent to which audit firms in SA apply the requirements of the audit
standard in an IT-based accounting environment.
Table 8.27 Differences Among Audit Firms Regarding Obstacles Concerning the
Saudi Audit Standard in an IT-based Accounting Environment by One-way ANOVA
Obstacles Regarding
the Audit Standard
Size of Audit Firm
F Sig.Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
The standard is not
comprehensible	 to
auditors
2.71 1.38 2.73 .96 2.47 .83 .387 .681
The	 standard	 is
unclear
2.57 1.13 2.63 .94 2.40 .74 .355 .702
The	 standard	 is
sophisticated
compared	 with	 the
level of application of
IT in the accounting
environment in SA
3.63 1.06 3.55 .74 3.50 1.03 .057 .945
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8.3.7 Audit Approaches in an IT-based Accounting Environment
It was reported in Chapter Three that there are two main approaches that can be used to
test the integrity of IT-based accounting systems. These are auditing around the
computer and computer-assisted audit techniques (CAATs) such as parallel simulations,
test data, integrated test facility, and generalised audit software. In addition, it was
indicated in Chapter Three that the Saudi audit standard in the IT-based accounting
environment that was issued by SOCPA in 1997 recommended using the latter (i.e.
CAATs). To investigate this issue within the Saudi context, respondents were asked to
indicate how often the two approaches were used by their firms in examining the
reliability of their clients' IT-based accounting systems. The frequencies and the
percentage of the respondents' replies with respect to this issue are shown in Table 8.28.
Table 8.28 Respondents' Replies Regarding the Type of Audit Approach Used in
Testing the Reliability of their Clients' IT-based Accounting Systems
Audit Approach Never Rarely Sometimes Often Always Total
Comparing	 input	 with
output
2
2.9%
2
2.9%
32
45.6%
34
48.6%
70
100%
Computer-Assisted Audit
Techniques (CAATs)
19
28%
23
33.8%
19
27.9%
5
7.4%
2
2.9%
68
100%
In order to give a clear picture, a new table was created from the above table by
summing up the percentages of "never" and "rarely" to become one group which is
"rarely". The "sometimes" percentage was left untouched. The other two percentages
of "often" and "always" were summed up together to represent one group which is
"often". In addition, the approaches were ranked in descending order, as exhibited in
Table 8.29.
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Table 8.29 Type of Audit Approach Used in Testing the Reliability of IT-based
Accounting Systems in Descending Order
No Type of Audit Approach Rarely Sometimes Often Total
1 Comparing input with output 2.9% 2.9% 94.2% 100%
2 Computer-Assisted Audit Techniques
1
61.8% 27.9% 10.3% 100%
As is evident from the above table, the majority (94.2%) of respondents acknowledged
that their firms often use the auditing around the computer approach (i.e. comparing
input with output) compared with only 10.3% of respondents who indicated their use of
CAATs when auditing their clients' IT-based accounting systems. In addition, it is
surprising to note that 61.8% of respondents never or rarely used CAATs in testing their
clients' systems while none of them never use the auditing around the computer
approach in examining the reliability of their clients' accounting systems in such an
environment. These findings seem to suggest that the majority of audit firms in SA do
not apply CAATs as an audit approach for examining the integrity of IT-based
accounting systems as required by the Saudi audit standard. Moreover, these results are
in line with those reported in the preliminary study (Chapter Six).
The above analysis reflects the respondents' replies as one group. Thus, for the purpose
of investigating whether the respondents share similar views with regard to the type of
audit approach used in examining the reliability of their clients' systems, when the
respondents' replies are grouped based on their firms' size, the following question was
asked:
Q7: Are there significant differences between respondents' replies based upon the size
of the audit firm in terms of the types of audit approach used in examining the
reliability of their clients' IT-based accounting systems?
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A one-way ANOVA test (as shown in Table 8.30) revealed that there are significant
differences between audit firms regarding the use only of the second approach [CAATsj
(F = 4.19, P< .05). To find out which groups differ with which, paired-comparisons
were conducted through the Scheffe test. The results of the test showed that there are
significant differences between participants from large audit firms (Mean = 2.82, S.D. =
.95) on one hand, and respondents from medium audit firms (Mean = 2, S.D. = .93) on
the other hand. These results were not, perhaps, expected because there are no
significant differences between large and small audit firms in terms of using CAATs to
test the reliability of their clients' systems. In addition, it was expected that medium-
sized audit firms would be at least similar to small audit firms regarding the use of
CAATs as an audit approach for examining the integrity of their clients' accounting
systems in such an environment.
Overall, the majority of audit firms use the auditing around the computer approach for
testing the reliability of their clients' IT-based accounting systems (Mean > 4). This
result leads to an investigation of the reasons that might prevent audit firms from using
the CAATs approach as required by the "Audit Standard in Organisations that Use the
Computer" that was issued by SOCPA in 1997 when examining their clients'
accounting systems. This investigation will be the subject of the next subsection.
Table 8.30 Differences Among Audit Firms According to the Type of Audit Approach Used
in an IT-based Accounting Environment by One-way ANOVA
Type of Audit Approach
Size of Audit Firm
F Sig.
Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Comparing input with output 4.50 .53 4.40 ' .69 4.35 .79 .121 .887
Computer-Assisted	 Audit
Techniques (CAATs)
2.25 1.39 2 .93 2.82 .95 4.19 .019*
_
* Significant at the 0.05 level
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8.3.8 Reasons which might Prevent Audit Firms from Applying
CAATs
The previous subsection reported that a minority of audit firms use computer-assisted
audit techniques when they audit IT-based accounting systems. Thus, this subsection
tries to highlight the reasons that might discourage audit firms from applying CAATs in
such an environment. For this purpose, respondents were asked to give their views on
some potential reasons. The frequencies and percentage of the respondents' views on
given reasons are shown in Table 8.31.
Table 8.31 Respondents' Views Regarding some Reasons which might Prevent their Audit
Firms from Applying CAA Ts in an IT-based Accounting Environment in SA
Reasons Preventing Firms
from Applying CAATs
Strongly
disagree
Disagree Neutral Agree Strongly
agree Total
The lack of skilled auditors 3 16 10 31 9 69
who are able to implement
such techniques.
4.3% 23.2% 14.5% 45% 13% 100%
The high cost of employing 4 10 9 38 9 70
knowledgeable	 auditors	 in
auditing IT-based accounting
systems.
5. 7% 14.3% 12.9% 54.2% 12.9% 100%
The high cost of recourse to 4 11 8 36 11 70
IT specialists. 5.7% 15.7% 11.4% 51.5% 15.7% 100%
Inappropriateness of the audit 3 2 24 25 14 68
standard issued by SOCPA in 4.4% 2.9% 35.3% 36.8% 20.6% 100%
1997	 to	 the	 IT-based
accounting	 environment	 in
SA.
For the purpose of clarity, a new table was generated from the above table by grouping
together the two extreme replies of the scale to form a negative and a positive
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agreement, while the neutral replies remain untouched. In addition, the reasons were
ranked in descending order, as illustrated in Table 8.32.
Table 8.32 Reasons which might Prevent Audit Firms from Applying CAA Ts in an
IT-based Accounting Environment in Descending Order
No Reasons Preventing Applying CAA Ts Disagree Neutral Agree Total
1 The high cost of recourse to IT specialists 21.4% 11.4% 67.2% 100%
2 The	 high	 cost	 of	 employing
knowledgeable auditors.
20% 12.9% 67.1% 100%
3 Lack of skilled auditors who are able to
implement such techniques
27.5% 14.5% 58% 100%
4
_
Inappropriateness of the audit standard
issued by SOCPA in 1997 to the 1T-based
accounting environment in SA.
7.3% 35.3% 57.4% 100%
_
Taking into consideration that some of the reasons presented in Table 8.32 are
interrelated with each other, the overwhelming majority of respondents' perceptions
indicate their agreement with all the reasons for not applying the CAATs approach in an
IT-based accounting environment. The highest two percentages of respondents'
agreement were reported for "the high cost of recourse to IT specialists" and "the high
cost of employing knowledgeable auditors in auditing 1T-based accounting systems"
(67.2% and 67.1% respectively). However, only 58% of the respondents indicated their
agreement with the third reason "the lack of skilled auditors who are able to implement
such techniques". In addition, very high close agreements were given by participants to
"inappropriateness of the audit standard issued by SOCPA in 1997 to 1T-based
accounting environment in SA" (57.4%). These results are similar to those reported in
the preliminary study (Chapter Six).
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In order to examine if the respondents' perceptions, based on their firms' size, will
differ regarding their agreement on the above reasons, the following question was
asked:
Q8: Are there significant differences between respondents' perceptions based upon
the size of their audit firms with respect to the reasons that might prevent the use of
CAATs in an IT-based accounting environment?
According to a one-way ANOVA test (as presented in Table 8.33), significant
differences were found between participants' perceptions concerning only one reason,
namely, the high cost of employing knowledgeable auditors (F = 7.57, P< .01). In order
to obtain insights into which groups differ with which, paired-comparisons using the
Scheffe test were conducted. The results of this test revealed that large audit firms
(Mean = 2.76, S.D. = 1.35) tend to report less agreement with "the high cost of
employing knowledgeable auditors" as a reason for not applying CAATs than both
small (Mean = 4.13, S.D. = .64) and medium audit firms (Mean = 3.73, S.D. = .86).
This finding was, perhaps, expected since large audit firms have more income and so
the high cost factor will not be so important in the recruitment of knowledgeable
auditors compared with medium and small audit firms. However, it seems surprising not
to find significant differences among them regarding the other reasons "lack of skilled
auditors who are able to implement such techniques", "the high cost of recourse to IT
specialists" and "the inappropriateness of the audit standard issued by SOCPA in 1997
to the IT-based accounting environment in SA". With all of these reasons, it was
expected that larger audit firms would express less agreement with these factors than
smaller audit firms. This is because larger audit firms are expected to be less concerned
with financial cost and also recruit more qualified auditors in auditing IT-based
accounting systems or even have greater recourse to IT specialists than smaller audit
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firms. In addition, larger audit firms usually audit larger businesses which have
complicated IT-based accounting systems (such as banks) and in turn the Saudi audit
standard should be more convenient to them compared with smaller audit firms as
highlighted before.
In light of the above, it can be concluded that participants are in agreement with the
reasons for not applying CAATs when they audit IT-based accounting systems
(Mean>3).
Table 8.33 Differences Among Audit Firms Regarding Reasons that might Prevent them
from Applying CAATs by One-way ANOVA
Reasons which might
Prevent Audit Firms
from Applying CAATs
Size of Audit Firm
F Sig.
Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Lack of skilled auditors 3.50 1.31 - 3.51 1.01 3 1.26 1.29 .281
The	 high	 cost	 of
employing
knowledgeable auditors.
4.13 .64 3.73 .86 2.76 1.35 7.57 .001**
The high cost of recourse
to IT specialists
3.88 .99 3.64 .96 3.18 1.47 1.48 .234
Inappropriateness of the
audit standard issued by
SOCPA in 1997 to the
IT-based	 accounting
environment in SA.
4 .93 3.58 .93 3.71 1.16 .623 .540
** Significant at the 0.01 level
8.3.9 Types of Knowledge in IT Required by Audit Firms for their
Staff
Having knowledge of IT for auditors who deal with IT-based accounting systems is
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considered crucial; this is reported in the literature review and also emerged from the
interviews' findings which were discussed in the preliminary study (Chapter Six).
Furthermore, the Saudi audit standard regarding the IT-based accounting environment
required auditors to have sufficient knowledge in IT in order to be able to understand
the processing of transactions, and to evaluate the scope and results of the audit
procedures. In addition, the standard allowed auditors recourse to the help of IT
specialists on condition that auditors should have the necessary knowledge to enable
them to evaluate the work of such specialists. It also emphasises that the auditors'
responsibilities remain similar to those of the specialists. This subsection aims to
discover the type of knowledge in IT that is required by audit firms for auditors who
audit IT-based accounting systems. For this purpose, respondents were asked to indicate
on a five-point scale the type of knowledge in IT that is required by their audit firms.
The frequencies and the percentage of respondents' replies are illustrated in Table 8.34.
Table 8.34 Respondents' Replies with Respect to the Types of Knowledge in IT Required by
their Audit Firms in an IT-based Accounting Environment
Type of Knowledge
in IT
Not
required
Rarely
required
Sometimes
required
Often
required
Highly
required Total
Basic knowledge	 in 3 5 8 25 26 67
dealing	 with
computers
4.5% 7.5% 11.9% 37.3% 38.8% 100%
Basic knowledge	 in 2 1 10 33 21 67
auditing the common,
ready-made
accounting software
3% 1.5% 14.9% 49.3% 31.3% 100%
Advanced knowledge 2 8 27 20 12 69
in auditing IT-based
accounting systems
2.9% 11.6% 39.1% 29% 17.4% 100%
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A new table was created from the above table to give a clear picture by clustering
together the percentage of "not required" and "rarely required" to form one group which
is "rarely required". The "sometimes" percentage has been left untouched. The other
two percentages, "often required" and "highly required", were again clustered together
to represent one group which is "often required". Moreover, the types of knowledge in
IT were ranked in descending order, as exhibited in Table 8.35.
Table 8.35 Types of Knowledge in IT Required by Audit Firms in an IT-based
Accounting Environment in Descending Order
—
No Type of Knowledge in IT
IRarely 1
required
Sometimes
required
Welt i
required
Tatat
- 1 Basic knowledge in auditing
the	 common,	 ready-made
accounting software
4.5% 14.9% 80.6% 100%
2 Basic knowledge in	 dealing
with computers
12% 11.9% 76.1% 100%
3 Advanced	 knowledge	 in
auditing IT-based accounting
systems
14.5% 39.1% 46.4% 100%
As is apparent from the above table, the vast majority of audit firms required "basic
knowledge in auditing the common, ready-made accounting software" followed by
"basic knowledge in dealing with computers" (80.6% and 76.1% respectively).
However, only 46.4% of participants indicated that their firms required "advanced
knowledge in auditing IT-based accounting systems" in such an environment. This
could be attributed to the type of audit approach used by the majority of audit firms (i.e.
the auditing around the computer approach which does not require knowledgeable
auditors in IT). In addition, it could also be attributed to the high cost of recruitment of
knowledgeable auditors in IT, as discussed in the last subsection. However, if the
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requirement of basic knowledge for auditors by audit firms is linked with their
acknowledgement of the high cost associated with recourse to IT specialists, this raises
questions about the level of detection risk in an IT-based accounting environment in
SA. Finding out whether audit firms conduct training for their staff in such an
environment in order to eliminate this risk will be the subject of the next subsection.
Finally, these results are similar to those obtained in the preliminary study (Chapter
Six).
In order to explore whether the respondents share similar views with respect to the type
of knowledge in IT required for auditors in such an environment, when the respondents'
replies were grouped based on their firms' size, the following question was asked:
Q9: Are there significant differences between respondents' replies based upon the size
of the audit firm in terms of the types of knowledge in IT required by their audit firms
in an IT-based accounting environment?
Although the one-way ANOVA test (as provided in Table 8.36) did not reveal
significant differences among the participants' perceptions based on their firms' size
regarding the types of knowledge in IT required by audit firms at a five percent level of
significance, a tendency was apparent: large and medium audit firms tend to require
"advanced knowledge in auditing IT-based accounting systems" more than small audit
firms. These results might reflect the nature of large and medium audit firms' clients
who adopt complicated IT-based accounting systems and, in turn, the auditing of such
systems requires qualified auditors in IT while this might not be the case with clients of
small audit firms.
To summarise, the above data seem to suggest that the majority of small and medium
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audit firms require basic knowledge in IT for auditors who audit IT-based accounting
systems. In contrast, most of the large audit firms require advanced knowledge in
auditing IT-based accounting systems.
Table 8.36 Differences Among Audit Firms Regarding the Types of Knowledge in IT
Required for Auditors in an IT-based Accounting Environment by One-way ANOVA
Type of Knowledge
in IT
Size of Audit Firm
F Sig.Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Basic	 knowledge	 in
dealing	 with
computers
3.38 1.51 4.04 1.03 4.15 ' 1.07 1.44 .243
Basic	 knowledge	 in
auditing the common,
ready-made
accounting software
4.13 .99 4.09 .81 3.85 1.14 .396 .675
Advanced knowledge
in auditing IT-based
accounting systems
2.75 .46 3.48 1.03 3.80 1.01 3.01 .056
8.3.10 Level of Training Provided by Audit Firms to their Staff in some
IT Related Areas
This subsection aims to explore the effort that has been made by audit firms to improve
the skills of their staff who audit in an IT-based accounting environment. In particular,
it seeks to discover which types of IT training are given to auditors who work in such an
environment. For this reason, respondents were asked to indicate their perceptions on:
(a) whether their firms provide IT training and, (b) the level of training given to auditors
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in some IT related areas. A summary of respondents' replies on the first issue is
presented in Table 8.37.
Table 8.37 Respondents' Replies Regarding their Firms' Provision of IT Training to
Auditors who Audit IT-based Accounting Systems
Question Asked
Type of Answer
TotalYES NO
Number Percent Number Percent Number Percent
Does your audit firm
provide IT training
to auditors who audit
IT-based accounting
systems?
30 42.3% 41 57. 7% 71 100%
As demonstrated from the above table, 57.7% of respondents acknowledged that their
audit firms did not provide IT training to auditors who audit IT-based accounting
systems while only 42.3% of them indicated that their firms provided such training. To
explore if there is any relationship between providing this type of training and the size
of audit firm, cross tabulation of the responses was carried out on this variable. The
results (as illustrated in Table 8.38) showed that the vast majority of small and medium
audit firms (75% and 63% respectively) did not provide IT training for their staff. In
contrast, the majority (64.7%) of large audit firms provided such training to their staff.
However, the Chi-square test (as provided in Table 8.39) did not reveal significant
differences among these firms regarding the provision of IT training for their staff in an
IT-based accounting environment at a five percent level of significance. Discovering the
obstacles that might discourage audit firms from providing IT training for their staff will
be the target of the next subsection. These findings are similar to those reported in the
preliminary study (Chapter Six).
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Table 8.38 Contingency Table for Audit Firms by Providing IT Training for their
Staff
Type of Answer
Size of audit firm Yes No Total
Small Number of respondents 2 6 -	 8	 -
Row % 25% 75% 100%
Medium Number of respondents 17 29 46
Row % 37% 63% 100%
Large Number of respondents 11 6 17
Row % 64.7% 35.3% 100%
Table 8.39 Differences Among Audit Firms Regarding the Provision of IT
Training for their Staff by Chi-square
Value df Sig.
Pearson Chi-square 5.017 2 .08
Before proceeding to discover the reasons that might prevent audit firms from
conducting training sessions for their staff who audit IT-based accounting systems (the
subject of the next subsection), it is worth highlighting the level of IT training given to
auditors by audit firms which pointed out that they provide such training. Thus,
participants who indicated that their firms provide such training were asked to give their
views on the level of training given in the following IT related areas: basic data
processing, on-line / real-time processing, system and program documentation, internal
control in an IT-based accounting system and auditing in an IT-based accounting
environment. The frequencies and the percentage of the respondents' replies are shown
in Table 8.40.
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Table 8.40 Respondents' Replies with Respect to the Level of IT Training Provided
by their Audit Firms
Very Very
IT Training None basic Low Intermediate High high Total
Areas level level level level level
Basic
	
data -	 2 1 1 12 13 . 29
processing 6.9% 3.4% 3.4% 41.4% 44.9% 100%
On-line	 /	 real- 9 2 7 6 5 29
time processing 31% 6.9% 24.1% 20.7% 17.3% 100%
System	 and 4 2 3 10 11 30
program
documentation
13.3% 6.7% 10% 33.3% 36.7% 100%
Internal control in 2 2 1 6 19 30
an	 IT-based
accounting
system
6.7% 6.7% 3.3% 20% 63.3% 100%
Auditing in an IT- 1 1 1 10 17 30
based accounting
environment
3.3%
_
3.3% 3.3% 33.3% 56.8% 100%
For the purpose of clarity, a new table was created from the above table by summing up
the percentages of "very basic level" and "low level" to become one group which is
"low level". In addition, the other two percentages, of "high level" and "very high
level", were summed up together to represent one group which is "high level".
However, the "none" and "intermediate" percentages were left untouched. Finally, IT
training areas were ranked in descending order, as exhibited in Table 8.41.
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Table 8.41 Level of IT Training Provided by Audit Firms in some IT Related Areas -
in Descending Order
No IT Training Areas
None Low
Level
Intermediate
level
High
Level
Total
1 Internal control in an IT-
based accounting system
6.7% 10% 20% 63.3% 100%
2 Auditing in an IT-based
accounting environment
3.3% 6.6% 33.3% 56.8% 100%
3 Basic data processing 6.9% 6.8% 41.4% 44.9% 100%
4 System	 and	 program
documentation
13.3% 16.7% 33.3% 36.7% 100%
5
•
On-line	 /	 real-time
processing
31% 31% 20.7% 17.3% 100%
The above table revealed that "internal control in an IT-based accounting system"
received the highest level of training, followed by "auditing in an IT-based accounting
environment" and "basic data processing" (percentages of 63.3%, 56.8% and 44.9%
respectively). However, the percentage of frequencies for the respondents' perceptions
who reported that their firms provided a high level of training in "system and program
documentation" and "on-line / real-time processing" are 36.7% and 17.3% respectively.
The reason behind the participants rating "on-line / real-time processing" as the lowest
type might be attributed, in part, to the limited number of clients (such as banks and
airlines) whose IT-based accounting systems require such skills.
In order to find out whether the above IT training areas were perceived differently
when the respondents' replies were grouped based on their firms' size, the following
question was asked:
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Q10: Are there significant differences between respondents' replies based upon the
size of the audit firm in terms of the level of training provided in some IT training
areas?
The results of a one-way ANOVA test (as presented in Table 8.42) showed significant
differences between participants' perceptions regarding three types of IT training.
These types are basic data processing (F = 3.99, P< .05), internal control in an IT-based
accounting system (F = 8.20, P< .01), and auditing in an IT-based accounting
environment (F = 10.8, P< .01). In order to obtain insights into which groups differ with
which, paired-comparisons using the Scheffe test were conducted. The results of this
test revealed that medium audit firms tend to provide a higher level of training with
respect to basic data processing than large audit firms (Mean = 4.59, S.D. = .51 as
opposed to Mean = 3.50, S.D. = 1.58). In addition, it pointed out that medium and large
audit firms tend to provide a higher level of training concerning internal control in an
IT-based accounting system than small audit firms (Mean = 4.53, S.D. = .62; and Mean
= 4.36, S.D. = 1.43 versus Mean = 1.50, S.D. = .71). Finally, the test showed that small
audit firms (Mean = 2, S.D. = 1.41) tend to provide a lower level of training in auditing
in an IT-based accounting environment compared with large and medium audit firms
(Mean = 4.55, S.D. = .93; and Mean = 4.53, S.D. = .51 respectively).
To summarise, it could be inferred that the majority of audit firms in SA (especially
small and medium firms) do not provide IT training for their staff who audit IT-based
accounting systems. However, those firms which provided IT training for their staff
tended to provide a high level of training in the IT related areas mentioned above except
"on-line / real-time processing" (Mean > 3.5).
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Table 8.42 Differences Among Audit Firms with Respect to the Level of Training
Provided in some IT Related Areas by One-way ANOVA
IT Training Areas
Size of Audit Firm
F Sig.Small Medium Large
Mean S.D. Mean S.D. Mean S.D.
Basic	 data
processing
3.50 .71 4.59 .51 3.50 1.58 3.99 .031*
On-line	 /	 real-time
processing
2 1.41 2.82 1.42 3.10 1.73 .440 .649
System and program
documentation
1.50 .71 3.82 1.13 4 1.55 3.27 .053
(
Internal control in an
IT-based accounting
system
1.50 .71 4.53 .62 4.36 1.43 8.20 .002**
Auditing in an IT-
based	 accounting
environment
2 1.41 4.53 .51 4.55 .93 10.8 .000**
** Significant at the 0.01 level
* Significant at the 0.05 level
8.3.11 Reasons Discouraging Audit Firms from Conducting IT
Training for their Staff
The previous subsection revealed that the majority of audit firms did not provide IT
training to their staff who audit IT-based accounting systems. Thus, this subsection
seeks to uncover the reason/reasons that might dissuade them from providing such
training. For this purpose, respondents were asked to indicate their agreement on the
following reason, "the high cost of training", as the main reason that might discourage
their firms from conducting training sessions. The frequencies and the percentage of the
respondents' perceptions are illustrated in Table 8.43.
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Table 8.43 Respondents' Perceptions Regarding the Reason which might Discourage
Audit Firms from Conducting IT Training for their Staff
Reason
Strongly
disagree
Disagree Neutral Agree Strongly
agree Total
The high cost of training
4
5.9%
9
13.2%
11
16.2%
32
47.1%
12
17.6%
67
100%
A new table was generated from the above table to give a clear picture by grouping
together the two extreme replies of the scale to form a negative and a positive
agreement, while the neutral replies remain untouched, as exhibited in Table 8.44.
Table 8.44 The Reason which might Discourage Audit Firms from Conducting IT
Training for their Staff
Reason Disagree Neutral Agree Total
The high cost of training 19.1% 16.2% 64.7% 100%
Table 8.44 revealed that the respondents perceived "the high cost of training" to be the
most likely obstacle that might discourage their firms from conducting IT training for
auditors who audit IT-based accounting systems (percentage of 64.7%). The high
agreement of participants on this reason might be attributed, in part, to the fact that most
audit firms that did not provide IT training are small and medium firms. This result is in
line with those reported in the preliminary study (Chapter Six).
In order to examine if the respondents' perceptions, based on their firms' size, will
differ regarding their agreement on the above reason, the following question was asked:
Q11: Are there significant differences between respondents' perceptions based upon
the size of their audit firms with respect to the reason that might discourage their
audit firms from providing IT training?
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A one-way ANOVA test (as shown in Table 8.45) revealed that there are significant
differences between audit firms regarding the above reason (F = 3.70, P< .05). To find
out which groups differ with which, paired-comparisons were conducted through the
Scheffe test. The results of the test showed that there are significant differences between
participants from large audit firms (Mean = 2.93, S.D. = 1.28) on one hand, and
respondents from medium and small audit firms (Mean = 3.71, S.D. = 1.01; and Mean =
4, S.D. = .93 respectively) on the other hand. These results were, perhaps, expected
because large audit firms have more income and, in turn, they will be less concerned
regarding the provision of such training to their staff.
In summary, it can be concluded from the above views that the participants believe that
the high cost of training is the main reason that discourages their audit firms from
conducting IT training sessions.
Table 8.45 Differences Among Audit Firms with Respect to the Reason that might
Discourage them from Providing IT Training by One-way ANOVA
Size ofAudit Firm
Small Medium Large
Reason Mean S.D. Mean S.D. Mean S.D. F Sig.
The high cost of training 4 .93 3.71 1.01 2.93 1.28 3.70 .030*
•
* Significant at the 0.05 level
8.3.12 Reasons for the Lack of Competence of Auditors in Auditing IT-
based Accounting Systems
This subsection aims to discover if there is any link between certain reasons and the
lack of competence of auditors in auditing IT-based accounting systems. In particular,
these reasons are a lack of IT training and unsuitable education (i.e. curricula in the
universities and colleges do not contain any courses in IT and auditing in an IT-based
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accounting environment). For this purpose, respondents were asked to indicate their
opinions on the relevance of these reasons to the lack of competence of auditors in
auditing such systems. The frequencies and the percentage of the respondents'
perceptions are shown in Table 8.46.
Table 8.46 Respondents' Perceptions Regarding some Reasons for the Lack of
Competence of Auditors in Auditing IT-based Accounting Systems
Reasons
Strongly
disagree
Disagree Neutral Agree Strongly
agree Total
Lack of IT training 1
1.4%
4
5.8%
6
8. 7%
33
47.8%
25
36.3%
69
100%
Unsuitable education 1
1.4%
9
12.9%
19
27.1%
27
38.6%
14
20%
70
100%
For the purpose of clarity, a new table was generated from the above table by clustering
together the percentage of the two extreme replies of the scale to form a negative and a
positive agreement, while the neutral replies remain untouched. In addition, the factors
were then ranked in descending order as presented in Table 8.47.
Table 8.47 Reasons for the Lack of Competence of Auditors in Auditing IT-based
Accounting Systems in Descending Order
No Reasons Disagree Neutral Agree
,
Total
1 Lack of IT training 7.2% 8. 7% 84.1% 100%
2 Unsuitable education 14.3% 27.1% 58.6% 100%
As is evident from Table 8.47, respondents recorded relatively high agreement with
both reasons for the lack of competence of auditors in auditing IT-based accounting
systems in SA. The highest percentage of respondents' agreement (84.1%) was reported
for "lack of IT training". However, the percentage of respondents who indicated their
agreement on the second factor "unsuitable education" is 58.6%. In addition, these
results are similar to those reported in the preliminary study (Chapter Six).
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In order to find out whether there are significant differences between participants'
perceptions based on their firms' size, with respect to their agreement on the above
reasons, the following question was asked:
Q12: Are there signcant differences between respondents' perceptions based upon
the size of their audit firms regarding the reasons behind the lack of competence of
auditors in auditing IT-based accounting systems?
A one-way ANOVA test revealed that the respondents shared the same views regarding
their agreement on the above reasons that might have an impact on the ability of
auditors in an IT-based accounting environment. In other words, the results presented in
Table 8.48 seems to suggest that there were no significant differences among the
groups' perceptions, based on their firms' size with respect to both reasons.
In summary, it can be concluded from the above views that the participants believe that
the lack of IT training and unsuitable education (i.e. curricula in the universities and
colleges do not contain any courses in IT and auditing in an IT-based accounting
environment) are highly related to the lack of competence of auditors in auditing IT-
based accounting systems in SA (Mean > 3.5).
Table 8.48 Differences Among Audit Firms Regarding Reasons for the Lack of
Competence of Auditors in Auditing IT-based Accounting Systems by One-way ANOVA
Size of Audit Firm
Reasons Small Medium Large F Sig.
Mean S.D. Mean S.D. Mean S.D. -
Lack of IT training 4.25 '	 .71 4.09 .89 4.13 1.06 ' .112 .894
Unsuitable education 3.38 1.41 3.63 .95 3. 75 .93 .372 .691
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8.3.13 Contribution of Factors to the Overall Level of Audit Risk in an
IT-based Accounting Environment
In this section of the questionnaire the respondents were asked to indicate on a five-
point Likert scale their views on the extent of the contribution of five factors to
increases in the overall level of audit risk in an IT-based accounting environment. These
factors are, firstly, using unsuitable accounting software by clients in terms of its
unsuitability to the clients' activity, poor or faulty programming, providing a minimum
level of information, and making tracing of the transactions difficult. The second factor
includes lack of competence of clients' staff in dealing with IT-based accounting
systems in terms of, for example, their inability to harness the advantages of IT systems,
and in order to avoid mistakes. A third set of factors is the weakness of the clients'
internal control systems in an IT-based accounting environment in terms of, for
example, no password and lack of segregation between authorities in changing data and
fourthly, using the auditing around the computer approach where auditors examine
input and output only and where the detailed processing within the computer is ignored.
A final factor is the lack of competence of auditors in auditing IT-based accounting
systems in terms of, for example, their inability to use CAATs and their lack of
awareness of the potential risks associated with such systems. The frequencies and the
percentage of the respondents' perceptions regarding the contribution of the above
factors to the overall level of audit risk in an IT-based accounting environment are
illustrated in Table 8.49.
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Table 8.49 Respondents' Perceptions Regarding the Contribution of some Factors to the
Overall Level of Audit Risk in an IT-based Accounting Environment
Factors
No
contribution
Very
low
Low Medium High Very
high Total
Using	 unsuitable 1 2
_
2 11 32 23 71
accounting software
by client
1.4% 2.8% 2.8% 15.5% 45.1% 32.4% 100%
Lack of competence 1 2 3 19 30 16 71
of client's	 staff in
dealing	 with	 IT-
based	 accounting
systems
1.4% 2.8% 4.2% 26.8% 42.3% 22.5% 100%
The weakness of the 3 8 4 51 5 71
client's
	 internal
control systems in an
4.2% 11.3% 5.6% 71.9% 7% 100%
IT-based accounting
environment
Using the	 auditing 2 1 7 23 27 11 71
around the computer
approach
2.8% 1.4% 9.9% 32.4% 38% 15.5% 100%
Lack of competence 1 1 7 16 30 16 71
of	 auditors	 in
auditing	 IT-based
accounting systems
1.4%
_
1.4% 9.9% 22.5% 42.3% 22.5% 100%
For the purpose of clarity, a new table was created from the above table by summing up
the percentages of the "very low" and "low" level of contribution to become one group
which is "low". In addition, the other two percentages, of "high" and "very high", were
summed up together to represent one group which is "high". However, the "no
contribution" and "medium" percentages were left untouched. Finally, factors were
ranked in descending order, as exhibited in Table 8.50.
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Table 8.50 Level of Contribution of some Factors to the Overall Audit Risk in an IT-
based Accounting Environment in Descending Order
No Factors
No
contribution
Low
level
Medium High
level
Total
1 The weakness of the client's
internal control systems in
an	 IT-based	 accounting
environment
15.5% 5.6% 78.9% 100%
2 Using unsuitable accounting
software by client
1.4% 5.6% 15.5% 77.5% 100%
3 Lack	 of	 competence	 of
client's staff in dealing with
IT-based	 accounting
systems
1.4% 7% 26.8% 64.8% 100%
4 Lack	 of	 competence	 of
auditors	 in	 auditing	 IT-
based accounting systems
1.4% 11.3% 22.5% 64.8% 100%
5 Using the auditing around
the computer approach
2.8% 11.3% 32.4% 53.5% 100%
The results shown in Table 8.50 seem to suggest that all the factors listed were
perceived as factors which contribute to increases in the overall level of audit risk in an
IT-based accounting environment in SA. However, the level of contribution of such
factors could be categorised, based on the respondents' percentages, into three groups.
The first two factors "the weakness of the clients' internal control systems in an IT-
based accounting environment" and "using unsuitable accounting software by clients"
were perceived by the majority (percentage of both > 77%) as the highest factors which
contribute to increases in the overall level of audit risk. The second two factors "lack of
competence of clients' staff in dealing with IT-based accounting systems" and "lack of
competence of auditors in auditing IT-based accounting systems" were perceived by
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more than two thirds of the respondents as subsequent factors in terms of their
contribution to increases in the overall level of audit risk (64.8% for both factors). The
last category, which includes factor number 5, "using the auditing around the computer
approach", was perceived by 53.5% of respondents as the least important in terms of its
contribution to increasing the overall level of audit risk. The participants' perceptions
with respect to the last factor (using the auditing around the computer approach) might
be influenced by the current practice for the majority of audit firms which apply this
approach and therefore it will not be classified in terms of its contribution to the level of
audit risk as highly as other factors. However, it is interesting to find that all factors
were perceived as related in terms of their contribution to the overall level of audit risk
by the vast majority of respondents.
In order to explore whether there are significant differences between participants'
perceptions based on their firms' size, with respect to their views on the contribution of
the above factors to increases in the overall level of audit risk, the following question
was asked:
Q13: Are there significant differences between respondents' perceptions based upon
the size of their audit firms regarding the contribution of the above factors to the
overall level of audit risk in an IT-based accounting environment?
The results of a one-way ANOVA test demonstrated that there were no significant
differences among the groups' perceptions, based on their firms' size at a five percent
level of significance. In particular, the figures in Table 8.51 seem to suggest that the
respondents share similar views regarding the level of contribution for each factor to the
overall level of audit risk in an IT-based accounting environment.
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In the light of the above, it could be inferred that the participants, in general, are in
agreement with the contribution of the above factors to increases in the overall level of
audit risk in an IT-based accounting environment (Mean > 4).
Table 8.51 Differences Among Audit Firms Regarding the Level of Contribution of
some Factors to the Overall Level of Audit Risk in an IT-based Accounting
Environment by One-way ANOVA
Factors
Size of Audit Firm
Sig.Small Medium Large
Mean S.D. Mean I S.D. Mean S.D.
Using	 unsuitable
accounting	 software
by client
4.88 .99 -	 S.I I .90 4.65 1.37 1.26 .288
Lack of competence
of	 client's	 staff	 in
dealing with IT-based
accounting systems
5 .93 4.80 .96 4.41 1.28 1.18 .312
The weakness of the
client's	 internal
control systems in an
IT-based	 accounting
environment
4.88 .83 4.65 .90 4.59 1.06 .263 .769
Using	 the	 auditing
around the computer
approach
4.88 .99 4.35 1.18 4.65 .86 1.05 .353
Lack of competence
of auditors in auditing
IT-based	 accounting
systems
5.38 .52 4.50 1.07 4.94 1.09 3.04 .054
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8.3.14 Ranking of Factors which Contribute to Increases in the
Overall Level of Audit Risk
This subsection seeks to discover the importance of the factors discussed in the previous
subsections in terms of their contribution to increases in the overall level of audit risk in
an IT-based accounting environment. For this purpose, respondents were asked to rank
these factors from the most important to the least important. The frequencies and the
percentage of the respondents' perceptions regarding the importance of the contribution
of these factors are illustrated in Table 8.52. In addition, the factors were ranked in
ascending means.
Table 8.52 Ranking of Certain Factors in Terms of the Importance of their
Contribution to the Overall Level of Audit Risk in an IT-based Accounting
Environment in Ascending Order
Ranking
(1 = "The Most Important Factor", 5=
Factors "The Least Important Factor")
1 2 3 4 5 Total Mean
The weakness of the client's 18 20 15 10 6 69 2.51
internal control systems in
an	 IT-based	 accounting
environment
26.1% 29% 21.7% 14.5% 8.7% 100%
Using unsuitable accounting 22 17 14 8 8 69 2.59
software by client 31.9% 24.6% 20.3% 11.6% 11.6% 100%
Lack	 of	 competence	 of 12 21 22 10 4 69 2.67
client's staff in dealing with 17.4% 30.4% 31.9% 14.5% 5.8% 100%
IT-based	 accounting
systems
Lack	 of	 competence	 of 19 5 16 15 13 68 2.97
auditors	 in	 auditing	 IT-
based accounting systems
27.9% 7.4% 23.5% 22.1% 19.1% 100%
Using the auditing around 2 5 1 25 35 68 4.26
the computer approach 2.9% 7.4% 1.5% 36.8% 51.4% 100%
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As is apparent from the above table, respondents perceive the weakness of the client's
internal control systems in an IT-based accounting environment as the most important
factor which contributes to increases in the overall level of audit risk in an IT-based
accounting environment with an average of 2.51. This was followed by using unsuitable
accounting software by clients with an average of 2.59. The third was the lack of
competence of a client's staff in dealing with IT-based accounting systems with an
average of 2.67; while the fourth was lack of competence of auditors in auditing IT-
based accounting systems with an average of 2.97. However, the last was using the
auditing around the computer approach with an average of 4.26. In addition to the
above, the results of a one-way ANOVA test (provided in Table 8.53) demonstrated that
there were no significant differences among the groups' perceptions, based on their
firms' size, regarding the ranking of the above factors in terms of the importance of
their contribution to increases in the overall level of audit risk in an IT-based accounting
environment at a five percent level of significance. Finally, it is interesting to note, by
comparing the results of Tables 8.50 and 8.52, that these factors were rated in terms of
their contribution and also their importance to increases in the overall level of audit risk
by the respondents in the same order. In other words, the findings of the two tables are
compatible. Thus, the results reported in this subsection support those obtained in the
previous subsection.
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Table 8.53 Differences Among Audit Firms Regarding the Ranking of Certain
Factors in Terms of the Importance of their Contribution to the Overall Level of
Audit Risk in an IT-based Accounting Environment by One-way ANOVA
Factors
Size of Audit Firm
F Sig.Small Medium Large
Mean S.D. Mean S .D. Mean S.D.
The weakness of the
client's	 internal
control systems in an
IT-based accounting
environment
2.25 1.04 2.51 1.27 2.63 1.41 .229 .796
Using	 unsuitable
accounting software
by client
2.38 1.30 2.67 1.40 2.50 1.46 .194 .824
Lack of competence
of client's	 staff in
dealing	 with	 IT-
based	 accounting
systems
2.13 .99 2.78 1.15 2.63 1.15 1.14 .324
Lack of competence
of	 auditors	 in
auditing	 IT-based
accounting systems
3.75 1.49 2.80 1.52 3.07 1.33 1.44 .243
Using	 the	 auditing
around the computer
approach
4.50 .53 4.24 1 4.20 1.26 .248 .781
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8.4 Conclusion
It was reported in the introduction that the objective of this chapter is to provide a
descriptive analysis in order to explore the perceptions of participants towards the
research variables; also to present an inferential analysis to find out if participants'
perceptions differ from each other based on a demographic variable (i.e. the size of
audit firm). Several interesting findings have emerged from the participants' perceptions
of the research variables explored in this study. Among the most important are the
following:
Firstly, the respondents believe that the unsuitability the clients' accounting software,
the lack of competence of the clients' staff in dealing with IT-based accounting systems
and the weakness of the clients' internal controls are the only problems that face their
audit firms in their clients' IT-based accounting environment in SA. Exploring the
views of the participants in this study regarding the reasons behind each problem
revealed that respondents believe that the clients' concentration on cost rather than
quality, and the lack of understanding of IT of the clients' management, are the sole
reasons behind the existence of unsuitable accounting software in their clients' IT-based
accounting environment. With respect to the second problem, "the lack of competence
of the clients' staff in dealing with IT-based accounting systems", participants felt that a
lack of training, unsuitable education, the high cost associated with training existing
staff and the high cost associated with employing skilled staff were the main reasons
behind this problem. Respondents considered costs associated with implementing tight
internal control systems and the lack of understanding of the clients' management of the
nature of IT-based accounting systems are the only reasons behind the weaknesses of
their clients' internal control systems.
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Secondly, according to the participants' perceptions, the most likely obstacle that
might make the "Audit Standard in Organisations that Use the Computer" that was
issued by SOCPA in 1997, inappropriate to the IT-based accounting environment in SA
is the sophistication of this standard.
Thirdly, the overwhelming majority of respondents indicated that their firms use the
auditing around the computer approach when they test the reliability of their clients' IT-
based accounting systems and do not apply the CAATs approach as required by the
Saudi audit standard. Exploring the views of the participants in this study regarding the
reasons that could prevent their firms from applying CAATs, the responses revealed
that respondents believe that a lack of skilled auditors and the inappropriateness of the
audit standard to the IT-based accounting environment in SA, are the factors which
hinder their firms from applying CAATs.
Fourthly, according to the participants' perceptions, most audit firms (mainly, small and
medium firms) require a basic knowledge of IT for auditors who deal with IT-based
accounting systems, while the case is the opposite for large audit firms which often
require advanced knowledge of IT for their staff in such an environment.
Fifthly, the vast majority of participants pointed out that their firms did not provide IT
training for auditors who audit IT-based accounting systems. Investigating the
perceptions of respondents with respect to the reasons that might discourage their firms
from providing such training to their staff showed that the participants feel that the main
reason is the high cost of such training.
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Sixthly, the respondents believed that both a lack of IT training and also unsuitable
education, are the sole reasons for the lack of competence of auditors in auditing IT-
based accounting systems.
Seventhly, participants believe that using unsuitable accounting software by clients, the
lack of competence of clients' staff in dealing with IT-based accounting systems, the
weakness of the clients' internal control systems in an IT-based accounting
environment, using the auditing around the computer approach, and lack of competence
of auditors in auditing IT-based accounting systems, all contribute to increases in the
overall level of audit risk in an IT-based accounting environment in SA.
Finally, the results reported in this chapter are similar to those obtained in the
preliminary study (Chapter Six). In other words, it could be inferred that the research
variables that emerged from the preliminary study (on which the theoretical framework
is based) and which are confirmed in the main study are the only variables related to
audit risk in an IT-based accounting environment in SA.
The next chapter will examine the relationships between the variables of the study as
suggested by the research model that was presented in Chapter Seven.
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CHAPTER NINE
RELATIONSHIPS BETWEEN THE VARIABLES OF
THE RESEARCH
9.1 Introduction
The previous chapter presented the perceptions and views regarding the variables that
emerged from the preliminary study in order to verify the variables related to audit risk
in an IT-based accounting environment in SA. This lead the research to study the
relationships between these variables as suggested by the theoretical framework
presented in Chapter Seven. Thus, the aim of this chapter is statistically to explore the
relationships between the variables identified. The exploration of these relationships
will be conducted via two stages. In the first stage, these relationships will be examined
through Pearson correlations. In the subsequent stage, path analysis will be carried out
in order to probe the research model.
This chapter will be organised as follows: following this introduction, Section Two
presents the results of the Pearson correlations among the variables of the research.
Section Three reports the findings of the path analysis and the last section introduces the
chapter's conclusion.
9.2 Correlational Analysis
This section aims to report a description of the relationships among the variables of the
research in the most rudimentary fashion to show the simple bivariate correlations that
underlie the models which will be estimated in the next section.
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9.2.1 Exploring the Relationships Between Variables Related to the
Inherent Risk Model in an IT-based Accounting Environment
The theoretical framework, discussed in Chapter Seven, suggests that there are seven
variables in the inherent risk model in an IT-based accounting environment in SA as
shown in Figure 9.1. The model includes three independent variables, three intervening
variables, and one dependent variable. Their details are as follows. Firstly, the
independent variables are the lack of understanding of IT of the client's management,
the client's financial cost concern, and the lack of education in IT of the client's staff.
Secondly, the intervening variables are the unsuitability of accounting software in the
client's IT-based accounting environment, the lack of client's staff training in IT, and
the lack of competence of client's staff in dealing with 1T-based accounting systems.
Finally, the dependent variable is the level of inherent risk. The aim of this subsection,
therefore, is to investigate these relationships by employing the Pearson correlation test.
Independent variables 	 Intervening variables 	 Dependent variable
Figure 9.1 The Inherent Risk Model in an IT-based Accounting Environment
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9.2.1.1 The Lack of Understanding of IT of the Client's Management
The relationships between the lack of understanding of IT of the client's management
and other variables in the inherent risk model were examined in a series of Pearson
correlation tests. Firstly, the relationship with the unsuitability of accounting software in
the client's IT-based accounting environment was examined, and the result is presented
in Table 9.1.
Table 9.1 Pearson Correlation between the Lack of Understanding of IT of the
Client's Management and the Unsuitability of Accounting Software in an IT-based
Accounting Environment
The unsuitability of accounting software
Pearson Significance
The lack of understanding of IT of the
client's management
.388 .001**
** Correlation is significant at the 0.01 level (2-tailed).
As can be seen from Table 9.1, the Pearson correlation coefficient of .388 tends to
suggest that there is a significantly positive and moderate association between the lack
of understanding of IT of the client's management and the unsuitability of the client's
accounting software at the 0.01 level of confidence. In addition, the coefficient of
determination (r2) indicates that 15 % of the variation of the unsuitability of the client's
accounting software is explained by the lack of understanding of IT of the client's
management. These results reflect participants' perceptions that a higher level of lack of
understanding of IT of the client's management will be associated with a higher
adoption of unsuitable or less appropriate accounting software by clients for their
businesses in an IT-based accounting environment.
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Secondly, its relationship with the lack of client's staff training in IT in an IT-based
accounting environment was examined by using the Pearson correlation test, and the
result is exhibited in Table 9.2.
Table 9.2 Pearson Correlation between the Lack of Understanding of IT of the
Client's Management and the Lack of Client's Staff Training in IT in an IT-based
Accounting Environment
The lack of client's staff training in IT
Pearson Significance
The lack of understanding of IT of the
client's management
.319 .007**
** Correlation is significant at the 0.01 level (2-tailed).
As is apparent from the above table, the Pearson correlation coefficient of .319 seems to
suggest that there is a significantly positive and moderate association between the lack
of understanding of IT of the client's management and the lack of client's staff training
in IT at the 0.01 level of confidence. In addition, the coefficient of determination (r2)
points out that 10 % of the variation of the lack of client's staff training in IT is
explained by the lack of understanding of IT of the client's management. These findings
imply that both variables are related and, in turn, a higher level of the lack of
understanding of IT of the client's management will be combined with conducting
fewer training sessions in IT by clients for their staff who deal with IT-based accounting
systems.
In summary, it can be concluded that the lack of understanding of IT of the client's
management has a significantly positive association with the unsuitability of client's
accounting software and the lack of client's staff training in IT in an IT-based
accounting environment. Generally speaking, the association of the lack of
understanding of IT of the client's management with these variables is moderate.
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9.2.1.2 The Client's Financial Cost Concern
The relationships between the client's financial cost concern and other variables in the
inherent risk model were examined in series of Pearson correlation tests. Firstly, the
relationship with the unsuitability of client's accounting software in an IT-based
accounting environment was examined, and the result is shown in Table 9.3.
Table 9.3 Pearson Correlation between the Client's Financial Cost Concern and
the Unsuitability of Client's Accounting Software in an IT-based Accounting
Environment
The unsuitability of accounting software
Pearson Significance
The client's financial cost concern .278 .020*
* Correlation is significant at the 0.05 level (2-tailed).
As can be seen from Table 9.3, the Pearson correlation coefficient of .278 tends to
suggest that there is a significantly positive and moderate association between the
client's financial cost concern and the unsuitability of client's accounting software at the
0.05 level of confidence. In addition, the coefficient of determination (r 2) indicates that
8 % of the variation of the unsuitability of client's accounting software is explained by
the client's financial cost concern. These results indicate that both variables are
associated and, as a result, a higher level of a client's financial cost concern will be
linked with the adoption of less appropriate accounting software by clients for their
business.
Secondly, the relationship with the lack of client's staff training in IT in an IT-based
accounting environment was examined, and the result is presented in Table 9.4.
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Table 9.4 Pearson Correlation between the Client's Financial Cost Concern and
the Lack of Client's Staff Training in IT in an IT-based Accounting Environment
The lack of client's staff training in IT
Pearson Significance
The client's financial cost concern .301 .011*
* Correlation is significant at the 0.05 level (2-tailed).
As is apparent from the above table, the Pearson correlation coefficient of .301 seems to
suggest that there is a significantly positive and moderate association between the
client's financial cost concern and the lack of client's staff training in IT at the 0.05
level of confidence. Furthermore, the coefficient of determination (r 2) points out that 9%
of the variation of the lack of staff training in IT is explained by the client's financial
cost concern. These results indicate that both variables are related to each other and, as a
result, a higher level of the client's financial cost concern will be associated with less
provision of training sessions in IT or may even result in no provision of training at all
by clients for their staff who deal with IT-based accounting systems and vice versa.
Finally, the relationship with the lack of competence of the client's staff in dealing with
IT-based accounting systems in such an environment was examined by using the
Pearson correlation test, and the result is exhibited in Table 9.5.
Table 9.5 Pearson Correlation between the Client's Financial Cost Concern and
the Lack of Competence of Client's Staff in Dealing with IT based Accounting
Systems in an IT-based Accounting Environment
The lack of competence
dealing with IT-based
of client's staff in
accounting systems
Significance
.821
Pearson
The client's financial cost concern .027
According to the result of the Pearson correlation test, as can be seen from the above
table, there is no significant association between the client's financial cost concern and
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the lack of competence of client's staff in dealing with IT-based accounting systems in
such an environment. This finding is not in line with what was expected by the
theoretical framework of the study. The most likely interpretation of this result is that
the client's financial cost concern has an indirect association with the lack of
competence of a client's staff in dealing with IT-based accounting systems in an IT-
based accounting environment as will be discussed in the next section.
To summarise, it could be inferred that the client's financial cost concern has a
significantly positive association with two variables. These variables are the
unsuitability of client's accounting software, and the lack of client's staff training in IT.
Generally speaking, the association of the client's financial cost concern with both
variables is moderate.
9.2.1.3 The Lack of Education in IT of the Client's Staff
The relationship between the lack of education in IT of the client's staff and the lack of
competence of client's staff in dealing with IT-based accounting systems in the inherent
risk model in an IT-based accounting environment was examined by employing the
Pearson correlation test, and the result is shown in Table 9.6.
Table 9.6 Pearson Correlation between the Lack of Education in IT of the Client's
Staff and the Lack of Competence of Client's Staff in Dealing with IT-based
Accounting Systems in an IT-based Accounting Environment
The lack of competence of client's staff in
dealing with IT-based accounting systems
Pearson Significance
The lack of education in IT of the
client's staff
.347 .003**
** Correlation is significant at the 0.01 level (2-tailed).
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The Pearson correlation coefficient of .347, as provided in the above table, seems to
suggest that there is a significantly positive and moderate association between the lack
of education in IT of the client's staff and the lack of competence of client's staff in
dealing with IT-based accounting systems at the 0.01 level of confidence. In addition,
the coefficient of determination (r2) points out that 12% of the variation of the lack of
competence of client's staff in dealing with IT-based accounting systems is explained
by the lack of education in IT of the client's staff. These findings imply that both
variables are related to each other and, in turn, studying fewer, or even no courses at all
in IT by client's staff in the universities or colleges will be associated with less
competence in dealing with IT-based accounting systems by those staff.
9.2.1.4 The Lack of Client's Staff Training in IT
The relationship between the client's staff training in TT and the lack of competence of
client's staff in dealing with IT-based accounting systems in the inherent risk model in
an IT-based accounting environment was examined by using the Pearson correlation
test, and the result is presented in Table 9.7.
Table 9.7 Pearson Correlation between the Lack of Client's Staff Training in IT
and the Lack of Competence of Client's Staff in Dealing with IT-based Accounting
Systems in an IT-based Accounting Environment
_
The lack of competence of client's staff in
dealing with IT-based accounting systems
Pearson Significance
The lack of client's staff training in IT .470 .000**
** Correlation is significant at the 0.01 level (2-tailed).
The Pearson correlation coefficient of .470, as presented in the above table, tends to
suggest that there is a significantly positive and moderate association between the lack
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of client's staff training in IT and the lack of competence of client's staff in dealing with
IT-based accounting systems at the 0.01 level of confidence. In addition, the coefficient
of determination (r2) indicates that 22% of the variation of the lack of competence of
client's staff in dealing with IT-based accounting systems is explained by the lack of
client's staff training in IT. These results mean that both variables are associated with
each other and, as a result, less provision of IT training, or even not providing training
at all in IT by clients for their staff will be combined with higher levels of lack of
competence in dealing with IT-based accounting systems by those staff.
9.2.1.5 The Unsuitability of Client's Accounting Software
The relationship between the unsuitability of client's accounting software and the level
of inherent risk in the inherent risk model in an IT-based accounting environment was
examined through the Pearson correlation test, and the result is exhibited in Table 9.8.
Table 9.8 Pearson Correlation between the Unsuitability of Client's Accounting
Software and the Level of Inherent Risk in an IT-based Accounting Environment
The level of inherent risk
Pearson Significance
The unsuitability of client's accounting software .353 .003**
** Correlation is significant at the 0.01 level (2-tailed).
As is demonstrated from the above table, the Pearson correlation coefficient of .353
seems to suggest that there is a significantly positive and moderate association between
the unsuitability of client's accounting software and the level of inherent risk at the 0.01
level of confidence. Furthermore, the coefficient of determination (r2) indicates that
12% of the variation of the level of inherent risk is explained by the unsuitability of
client's accounting software. This result implies that both variables are related to each
other and, in turn, higher levels of adoption of unsuitable accounting software by clients
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for their business will be linked with higher levels of inherent risk in an IT-based
accounting environment.
9.2.1.6 The Lack of Competence of Client's Staff in Dealing with IT-based
Accounting Systems
The relationship between the lack of competence of client's staff in dealing with IT-
based accounting systems and the level of inherent risk in the inherent risk model in an
IT-based accounting environment was examined by using the Pearson correlation test,
and the result is shown in Table 9.9.
Table 9.9 Pearson Correlation between the Lack of Competence of Client's Staff in
Dealing with IT-based Accounting Systems and the Level of Inherent Risk in an
IT-based Accounting Environment
The level of inherent risk
Pearson Significance
The lack of competence of client's staff in
dealing with IT-based accounting systems
.315 .008**
** Correlation is significant at the 0.01 level (2-tailed).
The Pearson correlation coefficient of .315, as exhibited in the above table, tends to
suggest that there is a significantly positive and moderate association between the lack
of competence of client's staff in dealing with IT-based accounting systems and the
level of inherent risk at the 0.01 level of confidence. In addition, the coefficient of
determination (r2) points out that 10% of the variation of the level of inherent risk is
explained by the lack of competence of client's staff in dealing with IT-based
accounting systems. These results imply that both variables are associated with each
other and, in turn, a higher level of lack of competence in dealing with IT-based
accounting systems by client's staff will be combined with a higher level of inherent
risk in an IT-based accounting environment.
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9.2.2 Exploring the Relationships Between Variables Related to the
Control Risk Model in an IT-based Accounting Environment
The theoretical framework, discussed in Chapter Seven, proposes that there are four
variables in the control risk model in an IT-based accounting environment in SA as
depicted in Figure 9.2. In particular, the model embodies two independent variables
(namely, the lack of understanding of IT of the client's management, and the client's
financial cost concern,), in addition, one intervening variable (i.e. the weakness of
client's internal control systems); and finally, one dependent variable (namely, the level
of control risk). This subsection, thus, seeks to inspect these relationships by using the
Pearson correlation test.
Figure 9.2 The Control Risk Model in an IT-based Accounting Environment
9.2.2.1 The Lack of Understanding of IT of the Client's Management
The relationship between the lack of understanding of IT of the client's management
and the weakness of the client's internal control systems in the control risk model in an
IT-based accounting environment was examined by employing the Pearson correlation
test, and the result is presented in Table 9.10.
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Table 9.10 Pearson Correlation between the Lack of Understanding of IT of the
Client's Management and the Weakness of Client's Internal Control Systems in an
IT-based Accounting Environment
The weakness of client's internal control systems
Pearson Significance
The lack of understanding of IT
of the client's management
,381 .001**
** Correlation is significant at the 0.01 level (2-tailed).
The Pearson correlation coefficient of .381, as provided in Table 9.10, tends to suggest
that there is a significantly positive and moderate association between the lack of
understanding of IT of the client's management and the weakness of the client's internal
control systems at the 0.01 level of confidence. In addition, the coefficient of
determination (r2) indicates that 14% of the variation of the weakness of client's internal
control systems is explained by the lack of understanding of IT of the client's
management. These results suggest that both variables are related to each other and, in
turn, higher levels of poor understanding of IT issues on the part of the client's
management will be associated with a greater likelihood of applying inadequate internal
controls in the client's IT-based accounting environment.
9.2.2.2 The Client's Financial Cost Concern
The relationship between the client's financial cost concern and the weakness of the
client's internal control systems in the control risk model in an IT-based accounting
environment was examined through the Pearson correlation test; the result is exhibited
in Table 9.11.
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Table 9.11 Pearson Correlation between the Client's Financial Cost Concern and the
Weakness of Client's Internal Control Systems in an IT-based Accounting
Environment
The weakness of client's internal control systems
Pearson Significance
The client's financial cost concern .246 .038*
* Correlation is significant at the 0.05 level (2-tailed).
According to the Pearson correlation coefficient of .246, presented in Table 9.11, there
is a significantly positive and moderate association between the client's financial cost
concern and the weakness of the client's internal control systems at the 0.05 level of
confidence. In addition, the coefficient of determination (r 2) indicates that 6% of the
variation of the weakness of the client's internal control systems is explained by the
client's financial cost concern. These results indicate that both variables are associated
and, as a result, a higher level of the client's financial cost concern will be linked with
the application of inadequate internal controls in the client's IT-based accounting
environment and vice versa.
9.2.2.3 The Weakness of Client's Internal Control Systems
The relationship between the weakness of a client's internal control systems and the
level of control risk in the control risk model in an IT-based accounting environment
was examined by applying the Pearson correlation test, and the result is shown in Table
9.12.
Table 9.12 Pearson Correlation behveen the Weakness of Client's Internal Control
Systems and the Level of Control Risk in an IT-based Accounting Environment
The level of control risk
Pearson Significance
The weakness of client's internal control systems .332 .005**
* Correlation is significant at the 0.01 level (2-tailed).
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The Pearson correlation coefficient of .332, provided in the above table, seems to
suggest that there is a significantly positive and moderate association between the
weakness of the client's internal control systems and the level of control risk at the 0.01
level of confidence. In addition, the coefficient of determination (r 2) indicates that 11%
of the variation of the level of control risk is explained by the weakness of the client's
internal control systems. These results imply that both variables are associated with
each other and, as a result, a higher level of applying inadequate internal controls in the
client's IT-based accounting environment will be combined with a higher level of
control risk.
9.2.3 Exploring the Relationships Between Variables Related to the
Detection Risk Model in an IT-based Accounting Environment
The theoretical framework, discussed in Chapter Seven, suggests that there are seven
variables in the detection risk model in an IT-based accounting environment in SA as
depicted in Figure 9.3. The model includes three independent variables, three
intervening variables, and one dependent variable. Their details are as follows. Firstly,
the independent variables are the inappropriateness of the Saudi audit standard to the
IT-based accounting environment, the audit firm's financial cost concern, and the lack
of education of auditors in IT. Secondly, the intervening variables are the use of the
auditing around the computer approach, the lack of competence of auditors in auditing
IT-based accounting systems, and the lack of IT training for auditors. Finally, the
dependent variable is the level of detection risk. The objective of this subsection, thus,
is to examine these relationships by employing the Pearson correlation test.
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9.2.3.1 The Inappropriateness of the Saudi Audit Standard to the IT-based
Accounting Environment
The relationship between the inappropriateness of the Saudi audit standard to the IT-
based accounting environment and the use of the auditing around the computer
approach in the detection risk model in an IT-based accounting environment was
examined by using the Pearson correlation test, and the result is presented in Table 9.13.
Table 9.13 Pearson Correlation between the Inappropriateness of the Saudi Audit
Standard and the Use of the Auditing Around the Computer Approach in an IT-
based Accounting Environment
The use of the auditing around the
computer approach
Pearson Significance
The inappropriateness of the audit standard
to the IT-based accounting environment
.314 .009**
** Correlation is significant at the 0.01 level (2-tailed).
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As is demonstrated from the above table, the Pearson correlation coefficient of .314
tends to suggest that there is a significantly positive and moderate association between
the inappropriateness of the audit standard to the IT-based accounting environment and
the use of the auditing around the computer approach at the 0.01 level of confidence.
Moreover, the coefficient of determination (r2) implies that 10% of the variation of the
use of the auditing around the computer approach is explained by the inappropriateness
of the audit standard to the IT-based accounting environment. These findings indicate
that both variables are related to each other and, in turn, the more inappropriate the audit
standard to the IT-based accounting environment would be associated with a higher use
of the auditing around the computer approach by audit firms in an IT-based accounting
environment.
9.2.3.2 The Audit Firm's Financial Cost Concern
The relationships between the audit firm's financial cost concern and other variables in
the detection risk model in an IT-based accounting environment were examined in a
series of Pearson correlation tests. Firstly, the relationship with the lack of competence
of auditors in auditing IT-based accounting systems was examined, and the result is
exhibited in Table 9.14.
Table 9.14 Pearson Correlation between the Audit Firm's Financial Cost Concern
and the Lack of Competence of Auditors in an IT-based Accounting Environment
The lack of competence of auditors in
auditing IT-based accounting systems
Pearson Significance
The audit firm's financial cost concern
,
.373 .002**
** Correlation is significant at the 0.01 level (2-tailed).
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The Pearson correlation coefficient of .373, provided in the above table, seems to
suggest that there is a significantly positive and moderate association between the audit
firm's financial cost concern and the lack of competence of auditors in auditing IT-
based accounting systems at the 0.01 level of confidence. In addition, the coefficient of
determination (r2) indicates that 14% of the variation of the lack of competence of
auditors in auditing IT-based accounting systems is explained by the audit firm's
financial cost concern. These results imply that both variables are associated with each
other and, as a result, a higher level of an audit firm's financial cost concern will be
combined with a higher level of recruitment of less competent auditors in auditing IT-
based accounting systems.
Secondly, the relationship with the lack of provision of IT training for auditors who are
dealing with IT-based accounting systems was examined, and the result is presented in
Table 9.15.
Table 9.15 Pearson Correlation between the Audit Firm's Financial Cost Concern
and the Lack of IT Training for Auditors in an IT-based Accounting Environment
The lack of IT training for auditors
Pearson Significance
The audit firm's financial cost concern .320 .007**
** Correlation is significant at the 0.01 level (2-tailed).
As is apparent from the above table, the Pearson correlation coefficient of .320 seems to
suggest that there is a significantly positive and moderate association between the audit
firm's financial cost concern and the lack of provision of IT training for their staff who
are dealing with IT-based accounting systems at the 0.01 level of confidence. In
addition, the coefficient of determination (r2) points out that 10% of the variation of the
lack of IT training for auditors who are dealing with IT-based accounting systems is
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explained by the audit firm's financial cost concern. These results indicate that both
variables are related to each other and, as a result, a higher level of an audit firm's
financial cost concern will be combined with less provision or even a total lack of
provision of training sessions in IT by audit firms for their staff who audit IT-based
accounting systems.
In summary, it could be concluded that the audit firm's financial cost concern has a
significantly positive association with the lack of competence of their auditors in
auditing IT-based accounting systems and also the lack of providing IT training for their
staff who deal with such systems. Generally speaking, the association of the audit firm's
financial cost concern with both variables is moderate.
9.2.3.3 The Lack of Education in IT of Auditors
The relationship between the lack of education in IT of auditors and the lack of
competence of auditors in auditing IT-based accounting systems in the detection risk
model in an IT-based accounting environment was examined through the Pearson
correlation test, and the result is shown in Table 9.16.
Table 9.16 Pearson Correlation between the Lack of Education of Auditors in IT
and the Lack of Competence of Auditors in an IT-based Accounting Environment
The lack of competence of auditors in
auditing IT-based accounting systems
Pearson Significance
The lack of education in IT of auditors .275 .023*
* Correlation is significant at the 0.05 level (2-tailed).
The Pearson correlation coefficient of .275, as provided in the above table, seems to
suggest that there is a significantly positive and moderate association between the lack
of education in IT of auditors and their lack of competence in auditing IT-based
307
Quantitative Data Analysis II: Relationships Between the Variables of the Research
accounting systems at the 0.05 level of confidence. Moreover, the coefficient of
determination (r2) indicates that 7% of the variation of the lack of competence of
auditors in auditing IT-based accounting systems is explained by their lack of education
in IT. These findings imply that both variables are linked to each other and, in turn,
having fewer, or even having no courses at all in IT in the universities or colleges for
auditors will be associated with lower levels of competence in them dealing with IT-
based accounting systems.
9.2.3.4 The Lack of IT Training for Auditors
The relationship between the lack of IT training for auditors and the lack of competence
of auditors in auditing IT-based accounting systems in the detection risk model in an IT-
based accounting environment was examined by employing the Pearson correlation test,
and the result is illustrated in Table 9.17.
Table 9.17 Pearson Correlation between the Lack of IT Training for Auditors and
the Lack of Competence of Auditors in an IT-based Accounting Environment
The lack of competence of auditors in
auditing IT-based accounting systems
Pearson Significance
The lack of IT training for auditors .383 .001**
** Correlation is significant at the 0.01 level (2-tailed).
The Pearson correlation coefficient of .383, as can be seen from the above table, tends
to suggest that there is a significantly positive and moderate association between the
lack of IT training for auditors and the lack of competence of auditors in auditing IT-
based accounting systems at the 0.01 level of confidence. Moreover, the coefficient of
determination (r2) implies that 15 % of the variation of the lack of competence of
auditors in auditing IT-based accounting systems is explained by the lack of provision
of IT training for them. These results indicate that both variables are related to each
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other and, as a result, less provision of IT training by audit firms for their staff who deal
with IT-based accounting systems will be combined with poorer levels of competence
in auditing these systems by such staff.
9.2.3.5 The Lack of Competence of Auditors in Auditing IT-based Accounting
Systems
The relationships between the lack of competence of auditors in auditing IT-based
accounting systems and other variables in the detection risk model in an IT-based
accounting environment were examined in a series of Pearson correlation tests. Firstly,
the relationship with the use of the auditing around the computer approach was
examined, and the result is exhibited in Table 9.18.
Table 9.18 Pearson Correlation between the Lack of Competence of Auditors and
the Use of the Auditing Around the Computer Approach in an IT-based
Accounting Environment
The auditing around the computer approach
Pearson Significance
The lack of competence of auditors in
auditing IT-based accounting systems
.306 .011*
* Correlation is significant at the 0.05 level (2-tailed).
As is apparent from the above table, the Pearson correlation coefficient of .306 seems to
suggest that there is a significantly positive and moderate association between the lack
of competence of auditors in auditing IT-based accounting systems and the use of the
auditing around the computer approach at the 0.05 level of confidence. In addition, the
coefficient of determination (r2) points out that 9 % of the variation of the use of the
auditing around the computer approach is explained by the lack of competence of
auditors in auditing IT-based accounting systems. These findings imply that both
variables are associated with each other and, in turn, higher levels of lack of competence
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of auditors in auditing IT-based accounting systems will be combined with a higher
level of use of the auditing around the computer approach by their firms when they
audit in such an environment.
Secondly, the relationship with the level of detection risk in an IT-based accounting
environment was examined, and the result is presented in Table 9.19.
Table 9.19 Pearson Correlation between the Lack of Competence of Auditors and
the Level of Detection Risk in an IT-based Accounting Environment
The level of detection risk
Pearson Significance
The lack of competence of auditors in
auditing IT-based accounting systems
.319 .008**
** Correlation is significant at the 0.01 level (2-tailed).
The Pearson correlation coefficient of .319, as provided in the above table, tends to
suggest that there is a significantly positive and moderate association between the lack
of competence of auditors in auditing IT-based accounting systems and the level of
detection risk at the 0.01 level of confidence. Furthermore, the coefficient of
determination (r2) implies that 10 % of the variation of the level of detection risk is
explained by the lack of competence of auditors in auditing IT-based accounting
systems. These results indicate that both variables are related to each other and, as a
result, a higher level of lack of competence of auditors in auditing IT-based accounting
systems will be combined with a higher level of detection risk in such an environment.
In summary, it could be inferred that the lack of competence of auditors in auditing IT-
based accounting systems has a significantly positive association with both the above
variables. Generally speaking, the association of the lack of competence of auditors in
auditing IT-based accounting systems with the use of the auditing around the computer
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approach and the level of detection risk is moderate.
9.2.3.6 The Use of the Auditing Around the Computer Approach
The relationship between the use of the auditing around the computer approach and the
level of detection risk in the detection risk model in an IT-based accounting
environment was examined by using the Pearson correlation test, and the result is
shown in Table 9.20.
Table 9.20 Pearson Correlation between the Use of the Auditing Around the
Computer Approach and the Level of Detection Risk in an IT-based Accounting
Environment
The level of detection risk
Pearson Significance
The use of the auditing around the
computer approach
.323 .006**
** Correlation is significant at the 0.01 level (2-tailed).
As is demonstrated from the above table, the Pearson correlation coefficient of .323
tends to suggest that there is a significantly positive and moderate association between
the use of the auditing around the computer approach and the level of detection risk at
the 0.01 level of confidence. Moreover, the coefficient of determination (r2) points out
that 10 % of the variation of the level of detection risk is explained by the use of the
auditing around the computer approach. These findings imply that both variables are
linked to each other and, in turn, a higher use of the auditing around the computer
approach will be associated with a higher level of detection risk.
In summary, this section has revealed the bivariate correlations between the variables of
the research using the Pearson correlation test. Investigating the plausibility of the
research model via path analysis will be the subject of the next section.
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9.3 Path Analysis
The technique of path analysis using least squares multiple regression l was used to test
the tenability of the proposed model and to assess the pattern of linkages between
predictor variables and the level of audit risk. Path analysis was selected because it
allows the estimation of the magnitude of both the direct and indirect contributions of
factors taken as causes on factors taken as effects, as well as the residual [or
unexplained] components of variables, in the context of a model with variables arranged
in a known temporal sequence (Hair et al., 1995; Kline, 1998; Bryaman and Cramer,
2001)2 . In addition, with path analysis, the effect of one independent (or exogenous)
variable on a dependent (or endogenous) variable is examined together with the effects
of the other independent variables. Although path analysis cannot establish causality, it
provides quantitative estimates of the causal connections between sets of variables
(Bryaman and Cramer, 2001; Maruyama, 1998; Li, 1975).
This section aims to perform path analyses for the inherent risk model, the control risk
model and the detection risk model in an IT-based accounting environment in SA. In
I It is worth mentioning at this point that the parameters of the recursive path models can be
estimated either by multiple regression or with procedures that are available in model-fitting
programs (the most widely used among the latter is the maximum likelihood (ML))
(Maruyama, 1998; Kline, 1998). Generally speaking, estimates yielded by multiple regression
and ML estimation for recursive models are virtually identical (Kline, 1998). In particular, the
regression technique has been shown to produce the "best" way of estimating the paths with
over-identified recursive models (Maruyama, 1998). However, a potential drawback of ML
estimation is that iterative estimation can fail to converge if the computer is provided with
inaccurate initial estimates (starting values) of model parameters (Kline, 1998). Another
drawback of model fitting programs is that they usually require users to generate a great deal of
rather arcane code for each analysis; this is time-consuming, tedious and highly error-prone
process (Kline, 1998).
2 The ability of path analysis to estimate an indirect effect as well as a direct effect is the main
feature which differentiates this statistical technique from other standard techniques such as
multiple regression which permits specification only of direct effects on a single outcome
(Hoyle, 1995; Maruyama, 1998). As Bollen (1989, P.38) stated "If we ignore the indirect
effects that a variable may have through other variables, we may be grossly off in the
assessment of its overall effect".
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each model, care was taken to minimise violations of the assumptions underlying path
analysis such as the causal flow is one-way, all relations are linear, there is no
multicollinearity among independent variables, and the residuals (or disturbances) are
uncorrelated with each other (Billings and Wroten, 1978; James, 1980). In addition, and
following the logic of Heise (1969) and MacCallum (1986), the non-significant (P >
.05) exogenous variables will be excluded from further analysis in each model in order
to trim the model and make it more parsimonious. Separate subsections are specified
below for each model or component of audit risk in an IT-based accounting
environment.
9.3.1 Variables Affecting the Level of Inherent Risk in an IT-based
Accounting Environment
It was reported in Subsection 9.2.1 the variables that are expected to have an influence
on the level of inherent risk in an IT-based accounting environment in SA; these were
also depicted in Figure 9.1. In other words, Figure 9.1 is the path diagram for the
inherent risk model in an IT-based accounting environment. However, it is worth noting
that the assumptions underlying the path analysis were achieved before proceeding to
estimate path coefficients (i.e. standardised regression coefficients) in the inherent risk
model. For the purpose of checking these assumptions within the inherent risk model,
the following steps were performed. Firstly, tolerance statistic tests were carried out in
order to spot if there was any possibility of multicollinearity among independent
variables. The tolerances for the lack of understanding of IT of the client's management,
the client's financial cost concern, and the lack of education in IT of the client's staff
were .786, .800, and .840 respectively, suggesting that multicollinearity is unlikely
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because the tolerance figures are far from zero3 . Secondly, scattergrams were plotted to
test for possible non-linearity of the relationships of exogenous variables with
endogenous variables. A visual inspection of the plots suggested that there are linear
relationships among them. Finally, the residuals of the endogenous variables were tested
for autocorrelation using the Durbin-Watson test4. The Durbin-Watson statistic was
2.26, indicating that the residuals are not correlated among themselves.
The regression results and the path coefficients (i.e. standardised regression coefficient
{Beta}) representing the direct effects of the exogenous variables on the endogenous
variables in the inherent risk model are exhibited in Table 9.21.
Table 9.21 Summary of Multiple Regression Results: Direct Effect of the Exogenous
Variables on the Endogenous Variables in the Inherent Risk Model
Exogenous Variables
Endogenous Variables
The unsuitability
of client's
accounting
software
The lack of
client's staff
training in
IT
The lack of
competence
of client's
staff in IT
The level
of
inherent
risk
The lack of understanding of
IT of the client's management
.370** .318** -.079
The	 client's	 financial
	 cost
concern
.251* .301** -.155 .148
The lack of education in IT
of the client's staff
.286** -.087
The	 unsuitability of client's
accounting software
.296*
The	 lack	 of	 client's	 staff
training in IT
.465** .017
The lack of competence of
client's staff in dealing with
IT-based accounting systems
.276*
R 2 .214** .192** .314** .214*
**P<0.01 & * P <0.05
3 For more details about this statistical test, see, for example, Bryaman and Cramer ( 2001).
4 It is usually denoted by d; and it ranges from 0 to 4. The closer d is to 2, the former is the
evidence that there is no autocorrelation present. For more details about this statistical test, see,
for example, Dillon and Goldstein (1984); Kervin (1992).
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The data presented in Table 9.21 revealed that the lack of understanding of IT of the
client's management and the client's financial cost concern explained 21.4 % of the
variance in the unsuitability of client's accounting software (p < .01). In addition, both
of these variables explained 19.2 % of the variance in the lack of client's staff training
in IT (p <. 01). Moreover, the lack of education in IT of the client's staff and the lack of
client's staff training in IT explained 31.4 % of the variance in the lack of competence
of client's staff in dealing with IT-based accounting systems (p < .01). Furthermore, the
unsuitability of client's accounting software and the lack of competence of client's staff
in dealing with IT-based accounting systems explained 21.4 % of the variance in the
level of inherent risk (p <. 05). Finally, it showed that 8 out of the 13 direct paths tested
in the model were significant at the .05 level or better. Figure 9.4 illustrates the network
of relationships among the variables for which significant path coefficients were found.
Independent variables Intervening variables	 Dependent variable
Only statistically significant path coefficients at the .05 level or better are displayea
Figure 9.4 Path Coefficients for the Inherent Risk Model in an IT-based
Accounting Environment
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It appears from the data exhibited in Figure 9.4, that the lack of understanding of IT of
the client's management, and the client's financial cost concern have significant direct
and positive effects on the unsuitability of client's accounting software. Although both
of these factors contribute moderately to increasing the unsuitability of client's
accounting software in an IT-based accounting environment, the lack of understanding
of IT of the client's management has a stronger impact on the unsuitability of client's
accounting software than another variable (Beta = .370, p <.01; as opposed to Beta =
.251, p < .05). These results suggest that the higher the level of the lack of
understanding of IT of the client's management and/or the higher the client's financial
cost concern, the higher the possibility of adopting unsuitable accounting software by
the clients for their businesses. In addition, these two variables have significantly direct
and positive effects on the lack of client's staff training in IT. Though both of them
contribute moderately to increasing the lack of provision of IT training by clients for
their staff who deal with IT-based accounting systems, the lack of understanding of IT
of the client's management has a stronger impact on the lack of provision of IT training
for a client's staff than the client's financial cost concern (Beta = .318, p < .01 in
contrast to Beta = .301, p < .05). These findings imply that the higher the level of the
lack of understanding of IT of the client's management, and/or the higher the level of
the client's financial cost concern, the more likely is the possibility of not providing IT
training by clients for their staff who deal with IT-based accounting systems.
Furthermore, the lack of education in IT of the client's staff and the lack of client's staff
training in IT have significant direct and positive effects on the lack of competence of
the client's staff in dealing with IT-based accounting systems. Although both of these
variables contribute moderately to increasing the lack of competence of client's staff in
such an environment, the lack of client's staff training in IT has a stronger impact on the
316
Quantitative Data Analysis II: Relationships Between the Variables of the Research
lack of competence of client's staff in IT than the lack of education in IT of the client's
staff (Beta = .465, p < .05 compared with Beta = .286, p < .01). These results suggest
that studying fewer, or even no courses in IT at all in the universities or colleges on the
part of client's staff, and/or less provision of IT training by clients for their staff, the
lower the competence or ability the client's staff will have in dealing with IT-based
accounting systems. In contrast, and as opposed to what was expected by the theoretical
framework of the study, no significant direct contribution was found from the client's
financial cost concern to the lack of competence of client's staff in dealing with IT-
based accounting systems. However, the client's financial cost concern contributed
indirectly to increasing the lack of competence of the client's staff in dealing with IT-
based accounting systems through the mediation of the lack of provision of IT training
by clients for their staff who deal with IT-based accounting systems. Finally, only the
unsuitability of client's accounting software and the lack of competence of the client's
staff in dealing with IT-based accounting systems have significantly direct and positive
effects on the level of inherent risk (i.e. the target variable). Although both of these
variables contribute moderately to increasing the level of inherent risk, the unsuitability
of client's accounting software has a stronger impact on the level of inherent risk than
the lack of competence of the client's staff in dealing with IT-based accounting systems
(Beta = .296, p < .05; as opposed to Beta = .276, p < .05, respectively). These results
indicate that the higher the adoption of unsuitable accounting software by clients for
their businesses, and/or the higher the levels of lack of competence of client's staff in
dealing with IT-based accounting systems, the higher the level of inherent risk in an IT-
based accounting environment. However, a lack of understanding of IT of the client's
management, and the client's financial cost concern contribute indirectly to increasing
the level of inherent risk through the mediation of the unsuitability of the client's
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accounting software, the lack of client's staff training in IT, and the lack of competence
of client's staff in IT; while the lack of education in IT of client's staff contributes
indirectly to increasing the level of inherent risk through the mediation of the lack of
competence of the client's staff in dealing with IT-based accounting systems only.
Examinations of the indirect effects of these independent variables on the target or
dependent variable (i.e. the level of inherent risk) are shown in Table 9.22. As
demonstrated from the figures in Table 9.22, the lack of understanding of IT of the
client's management is the strongest predictor of the level of inherent risk in an IT-
based accounting environment in SA, followed by the client's financial cost concern,
and the lack of education in IT of the client's staff (the total indirect effects of the
variables mentioned above are .149, .112, and .079 respectively on the level of inherent
risk)5. Thus, it could be concluded that the roles of the unsuitability of the client's
accounting software, the lack of client's staff training in IT, and the lack of competence
of client's staff in dealing with IT-based accounting systems as intervening variables
were confirmed by finding that independent variables influence the dependent variable
(i.e. the level of inherent risk) indirectly through their effects (i.e. independent
variables) on the intervening variables.
It was mentioned above that these independent variables have only indirect effects on the
dependent variable (i.e. level of inherent risk). Thus, the indirect effect of each independent
variable will be its total effect on the dependent variable.
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Table 9.22 The Calculation of the Indirect Effects of the Independent Variables on the
Dependent Variable in the Inherent Risk Model
Independent variables
The dependent
variable
Level of
inherent risk
The lack of understanding of IT of the client's management
.109
.040
•	 Indirect effect via the unsuitability of accounting software
•	 Indirect effect via the lack of client's staff training in IT and the lack of
competence of client's staff in dealing with IT-based accounting systems
Total indirect effect .149
The client's financial cost concern
.074
.038
•	 Indirect effect via the unsuitability of accounting software
•	 Indirect effect via the lack of client's staff training in IT and the lack of
competence of client's staff in dealing with IT-based accounting systems
Total indirect effect .112
The lack of education in IT of the client's staff
.079
•	 Indirect effect via the lack of competence of client's staff in dealing with
IT
Total indirect effect .079
9.3.2 Variables Affecting the Level of Control Risk in an IT-based
Accounting Environment
Subsection 9.2.2 highlighted the variables that are expected to have an influence on the
level of control risk in an IT-based accounting environment in SA; they were also
depicted in Figure 9.2. In other words, Figure 9.2 is the path diagram for the control
risk model in an IT-based accounting environment. However, in order to estimate path
coefficients (i.e. standardised regression coefficients) in the control risk model, it is
preferable first to check how the assumptions underlying the path analysis were
achieved. For the purpose of examining these assumptions within the control risk
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model, the following steps were carried out. In the first instance, tolerance statistic tests
were performed in order to ascertain whether any possibility of multicollinearity existed
among the independent variables. The tolerances for the following: the lack of
understanding of IT of the client's management, and the client's financial concern were
.846 and .930 respectively. This suggests that multicollinearity is unlikely because the
tolerance figures are far from zero. Scattergrams were also plotted to test for possible
non-linearity of the relationships of exogenous variables with endogenous variables. A
visual inspection of the plots indicated that there are linear relationships among them. In
a final stage, the residuals of the endogenous variables were also tested using the
Durbin-Watson test for autocorrelation. The results of this test yielded a statistic of
2.14. This indicates that the residuals are not correlated among themselves.
The regression results and the path coefficients representing the direct effects of the
exogenous variables on the endogenous variables in the control risk model are exhibited
in Table 9.23.
Table 9.23 Summary of Multiple Regression Results: Direct Effect of the Exogenous
Variables on the Endogenous Variables in the Control Risk Model
Exogenous variables
Endogenous variables
The weakness of client's
internal control systems
The level of
control risk
The lack of understanding of IT of the
client's management
.380** .010
The client's financial cost concern .245* .229
The weakness of client's internal
control systems
.272*
R 2
.205** .159*
** P < 0.01 & * P < 0.05
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According to the figures exhibited in Table 9.23, the lack of understanding of IT of the
client's management and the client's financial cost concern explained 20.5% of the
variance in the weakness of client's internal control systems (p < .01). In addition, the
weakness of client's internal control systems explained 15.9% of the variance in the
level of control risk (p < .05). Finally, the data in the above table revealed that 3 out of
the 5 direct paths tested in the model were significant at the .05 level or better. The
network of relationships among the variables for which significant path coefficients
were found is presented in Figure 9.5.
Figure 9.5 Path Coefficients for the Control Risk Model in an IT-based
Accounting Environment
As is evident from Figure 9.5, the lack of understanding of IT of the client's
management, and the client's financial cost concerns have significant direct and positive
effects on the weakness of their internal control systems in an IT-based accounting
environment. Although both of these variables contribute to increasing the weakness of
clients' internal control systems, the lack of understanding of TT of the client's
management has a stronger impact on the weakness of clients' internal control systems
in an IT-based accounting environment than the client's financial cost concerns (Beta =
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.380, p < .01 as opposed to Beta = .245, p < .05). These findings imply that the higher
the level of lack of understanding of IT of the client's management, and/or the client's
financial cost concern, the higher the possibility of applying inadequate or insufficient
internal control systems in the client's IT-based accounting environment. In addition,
only the weakness of the client's internal control systems has a significantly direct and
positive effect on the level of control risk (i.e. the target variable). This variable
contributes moderately to increasing the level of control risk (Beta = .272, p < .05). This
result indicates that the higher the level of application of inadequate or insufficient
internal control systems in the client's IT-based accounting environment, the higher the
level of control risk in an IT-based accounting environment. It can be inferred,
therefore, that the lack of understanding of IT of the client's management, and the
client's financial cost concern contribute indirectly to increasing the level of control risk
through the mediation of the weakness of the client's internal control systems.
Examinations of the indirect effects of these independent variables on the dependent or
target variable (i.e. the level of control risk) are exhibited in Table 9.24. As can be seen
from the figures in Table 9.24, the lack of understanding of IT of the client's
management is the strongest predictor of the level of control risk in an IT-based
accounting environment in SA, followed by the client's financial cost concern (the total
indirect effects of the variables mentioned above are .103, and .066 respectively on the
level of control risk) 6. Thus, it could be concluded that the role of the weakness of a
client's internal control systems as an intervening variable was confirmed by finding
that independent variables influence the dependent variable (i.e. the level of the control
6 It was mentioned above that these independent variables have only indirect effects on the
dependent variable (i.e. level of control risk). Thus, the indirect effect of each independent
variable will be its total effect on the dependent variable.
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risk) indirectly through their effects (i.e. the independent variables) on the intervening
variable.
Table 9.24 The Calculation of the Indirect Effects of the Independent Variables on
the Dependent Variable in the Control Risk Model
Independent variables
The dependent
variable
Level of control risk
The lack of understandin2 of IT of the client's manaffement
.103
•	 Indirect effect via the weakness of the client's internal
control systems
Total indirect effect .103
The client's financial cost concern
.066
•	 Indirect effect via the weakness of the client's internal
control systems
Total indirect effect .066
9.3.3 Variables Affecting the Level of Detection Risk in an IT-based
Accounting Environment
It was reported in Subsection 9.2.3 the variables that are expected to have an influence
on the level of detection risk in an IT-based accounting environment in SA; these were
also depicted in Figure 9.3. In other words, Figure 9.3 is the path diagram for the
detection risk model in an IT-based accounting environment. However, it is worth
checking how the assumptions underlying path analysis were achieved before
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proceeding to estimate path coefficients in the detection risk model. For the purpose of
checking these assumptions within the detection risk model, the following steps were
performed. Firstly, tolerance statistic tests were carried out in order to examine if there
was any possibility of multicollinearity among independent variables. The tolerances for
the inappropriateness of the Saudi audit standard for an IT-based accounting
environment, the audit firm's financial cost concern, and the lack of auditors' education
in IT are .893, .810, and .921 respectively. These figures propose that multicollinearity
is unlikely because they are far from zero. Secondly, in order to test for possible non-
linearity of the relationships of exogenous variables with endogenous variables,
scattergrams were plotted. A visual inspection of the plots indicated that there are linear
relationships among them. Finally, the Durbin-Watson test was employed to check for
autocorrelation of the residuals of the endogenous variables. The results of the Durbin-
Watson statistic test was 1.75, indicating the residuals are not correlated among
themselves.
The regression results and the path coefficients representing the direct effects of the
exogenous variables on the endogenous variables in the detection risk model are
exhibited in Table 9.25.
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Table 9.25 Summary of Multiple Regression Results: Direct Effect of the Exogenous
Variables on the Endogenous Variables in the Detection Risk Model
Exogenous variables
Endogenous variables
The use of the
auditing around
the computer
approach
The lack of
competence of
auditors in auditing
IT-based
accounting systems
The lack of
IT training
for auditors
The level
of
detection
risk
The inappropriateness
	 of
the Saudi audit standard
.257* .070
The audit firm's financial
cost concern
.283* .320** -.091
The	 lack	 of	 auditors'
education in IT
.219* .189
The use of the auditing
around	 the	 computer
approach
.338**
The lack of competence of
auditors	 in	 auditing	 IT-
based accounting systems
.257* .297*
The lack of IT training for
auditors
.276* .002
R 2 .164** .276** .102** .339**
** P < 0.01 & * P < 0.05
The data shown in Table 9.25 revealed that the inappropriateness of the Saudi audit
standard and the lack of competence of auditors in auditing IT-based accounting
systems explained 16.4 % of the variance in the use of the auditing around the computer
approach (p < .01). Further, the audit firm's financial cost concern, the lack of auditors'
education in IT, and the lack of IT training for auditors explained 27.6 % of the variance
in the lack of competence of auditors in auditing IT-based accounting systems (p <. 01).
In addition, the audit firm's financial cost concern explained 10.2 % of the variance of
the lack of IT training for auditors (p < .01). Furthermore, the use of the auditing around
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Figure 9.6 Path Coefficients for the Detection Risk Model in an IT-based
Accounting Environment
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the computer approach and the lack of competence of auditors in auditing IT-based
accounting systems explained 33.9 % of the variance in the level of detection risk (p <.
01). Finally, it revealed that 8 out of the 12 direct paths tested in the model were
significant at the .05 level or better. Figure 9.6 illustrates the network of relationships
among the variables for which significant path coefficients were found.
As is apparent from the data in Figure 9.6, the inappropriateness of the Saudi audit
standard in an IT-based accounting environment and the lack of competence of auditors
in auditing IT-based accounting systems have significant direct and positive effects on
the use of the auditing around the computer approach in such an environment Both of
these variables contribute moderately to increasing the use of the auditing around the
computer approach by audit firms when they audit IT-based accounting systems, and
with equal impact (Beta = .257, p < .05 for both of them). These results reveal that the
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higher the level of inappropriateness of the audit standard to the IT-based accounting
environment, and/or the higher the level of the lack of competence of auditors in
auditing IT-based accounting systems, the higher the use of the auditing around the
computer approach by audit firms. In addition, the audit firm's financial cost concern
has a significant direct and positive effect on the lack of provision of IT training for
auditors. In particular, this variable contributes moderately to increasing the lack of
provision of IT training by audit firms for their staff who deal with IT-based accounting
systems (Beta = .320, p < .01). This finding indicates that the higher an audit firm's
financial cost concern, the more likely it is that there will be a lack of provision of IT
training by audit firms for their staff. Moreover, the audit firm's financial cost concern,
the lack of education of auditors in IT and the lack of provision of IT training by audit
firms for their staff, have significant direct and positive effects on the lack of
competence of auditors in auditing IT-based accounting systems. Although all of these
variables contribute moderately to increasing the lack of competence of auditors in
auditing IT-based accounting systems, the audit firm's financial cost concern has a
stronger impact on the lack of competence of auditors in auditing IT-based accounting
systems than other variables (Beta = .283, p < .05 for the audit firm's financial cost
concern; Beta = .219, p <.05 for the lack of education of auditors in IT; and Beta =
.276, p <.05 for the lack of provision of IT training). These results imply that the higher
an audit firm's financial cost concern, and/or auditors taking fewer courses in IT, or
even taking no courses at all in the universities or colleges, and/or less provision of IT
training by audit firms for their staff, the less competent or able auditors will be in
dealing with IT-based accounting systems. Finally, only the use of the auditing around
the computer approach and the lack of competence of auditors in auditing IT-based
accounting systems have significantly direct and positive effects on the level of
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detection risk (i.e. the target variable). Although both of these variables contribute
moderately to increasing the level of detection risk, the use of the auditing around the
computer approach has a stronger impact on the level of detection risk than the lack of
competence of auditors in auditing IT-based accounting systems (Beta = .338, p < .01;
as opposed to Beta = .297, p < .05). These findings suggest that the higher the use of
the auditing around the computer approach by audit firms, and/or the higher the level of
lack of competence of auditors in auditing IT-based accounting systems, the higher the
level of detection risk. However, the audit firm's financial cost concern and the lack of
education in IT of auditors contribute indirectly to increasing the level of detection risk
through the mediation of the lack of competence of auditors in auditing IT-based
accounting systems, the lack of IT training for auditors, and the use of the auditing
around the computer approach; while the inappropriateness of the Saudi audit standard
for an IT-based accounting environment contributes indirectly to increasing the level of
detection risk through the mediation of the use of the auditing around the computer
approach only. Examinations of the indirect effects of these independent variables on
the dependent or the target variable (i.e. the level of detection risk) are shown in Table
9.26. As demonstrated from the figures in Table 9.26, the audit firm's financial cost
concern is the strongest predictor of the level of detection risk in an IT-based accounting
environment in SA, followed by the inappropriateness of the Saudi audit standard in an
IT-based accounting environment, and the lack of education in IT of auditors (the total
indirect effects of the variables mentioned above are .141, .087, and .084 respectively
on the level of detection risk) 7. Thus, it could be concluded that the roles of the use of
the auditing around the computer approach, the lack of competence of auditors in
7 It was mentioned above that these independent variables have only indirect effects on the
dependent variable (i.e. level of detection risk). Thus, the indirect effect of each independent
variable will be its total effect on the dependent variable.
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auditing IT-based accounting systems, and the lack of IT training for auditors as
intervening variables were confirmed by finding that independent variables influence
the dependent variable (i.e. the level of detection risk) indirectly through their effects
(i.e. independent variables) on the intervening variables.
Table 9.26 The Calculation of the Indirect Effects of the Independent Variables on
the Dependent Variable in the Detection Risk Model
Independent variables
The dependent variable
Level of detection risk
The inappropriateness of the audit standard
•	 Indirect effect via the use of the auditing around the
computer approach .087
Total indirect effect .087
The audit firm's financial cost concern
•	 Indirect effect via the lack of competence of auditors .084
•	 Indirect effect via the lack of competence of auditors,
and the use of the auditing around the computer
approach .024
•	 Indirect effect via the lack of IT training and the lack of
competence of auditors .026
•	 Indirect effect via the lack of IT training, the lack of
competence of auditors, and the use of the auditing
around the computer approach .007
Total indirect effect .141
The lack of education in IT of auditors
•	 Indirect effect via the lack of competence of auditors .065
•	 Indirect effect via the lack of competence of auditors,
and the use of the auditing around the computer
approach .019
Total indirect effect .084
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9.4 Conclusion
The purpose of this chapter, as was mentioned at the beginning, is to explore the
relationships among the variables as articulated in the theoretical framework of this
research discussed in Chapter Seven. The major findings that can be concluded from
this chapter can be summarised in the following points (the model resulting from the
study is presented in Figure 9.7).
Firstly, with respect to the inherent risk model in an IT-based accounting environment
in SA, path analysis revealed the importance of the variables articulated in the model in
determining or estimating the level of inherent risk. These results are in line with the
theoretical framework in terms of the expected contribution of the variables included in
the inherent risk model in increasing the level of this component of audit risk with the
exception of the direct influence of clients' financial cost concern on the lack of
competence of their staff in dealing with IT-based accounting systems. In particular, the
findings of the path analysis show that the lack of understanding of IT of the client's
management is the most influential variable on the level of inherent risk in an IT-based
accounting environment. This is followed by the client's financial cost concern and the
lack of education in IT of the client's staff respectively.
Secondly, regarding the control risk model in an IT-based accounting environment in
SA, path analysis pointed out the importance of various variables articulated in the
model in determining the level of control risk. These results are in agreement with the
theoretical framework in terms of the expected contribution of the variables included in
the control risk model in raising the level of this component of audit risk. In more detail,
the findings of the path analysis show that the lack of understanding of IT of the client's
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Figure 9.7 The Model Resulting from the Study
risk
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management is the most important variable which influences the level of control risk in
an IT-based accounting environment. This is followed by the client's financial cost
concern.
Finally, with respect to the detection risk model in an IT-based accounting environment
in SA, path analysis has revealed the importance of the variables articulated in the
model in the determination of the level of detection risk. These findings are in line with
the theoretical framework in terms of the expected contribution of the variables included
in the detection risk model in increasing the level of this component of audit risk. In
particular, the findings of the path analysis show that the audit firm's financial cost
concern is the most influential variable on the level of detection risk in an IT-based
accounting environment in SA, followed by the inappropriateness of the Saudi audit
standard in the IT-based accounting environment and the lack of education in IT of
auditors respectively.
This section ends the discussion of the data analysis. This will lead to the final chapter
which will cover the conclusions, implications and limitations of the study, and offer
suggestions for further research.
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CHAPTER TEN
CONCLUSIONS, IMPLICATIONS, LIMITATIONS
AND SUGGESTIONS FOR FURTHER RESEARCH
10.1 Introduction
The primary aim of this study was to investigate the impact of the adoption of IT-based
accounting systems by the clients of audit firms in SA on the level of audit risk. The
research used both qualitative and quantitative research methods in the collection of
relevant data, in order to gain a better understanding of the phenomenon under
investigation. This study has developed a model for explaining the variables that
influence the level of audit risk in an IT-based accounting environment in SA.
The purpose of this chapter is to conclude the study by briefly summarising the major
results obtained in the light of the objectives of the research and, in addition, to point
out the practical implications of the study. The chapter also reviews the potential
limitations of this research and suggests new areas for further investigation and
exploration.
10.2 Summary of Major Findings
The summary of the major findings of this study is offered under the following
headings:
10.2.1 The Increased Adoption of IT-based Accounting Systems
The results of the interviews (Chapter Six) and the questionnaires (Chapter Eight)
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revealed increased adoption of IT-based accounting systems by the clients of audit firms
in Saudi Arabia. In particular, there is a general tendency among these clients to adopt
integrated IT-based accounting systems to eliminate the problems associated with stand-
alone systems. It is interesting to find that all the audit firms that were surveyed in this
study have clients with IT-based accounting systems and also that the majority of their
clients had adopted integrated accounting systems. These findings support the
researcher's conviction regarding the necessity of investigating the adoption of these
systems by clients on the level of audit risk in the Saudi environment.
10.2.2 Identifying the Variables that are Related to Audit Risk in an
IT-based Accounting Environment in SA
It was reported, in Chapter Five, that the literature discussed in Chapters Three and
Four, focuses on the context of developed countries, mainly because of a lack of
literature that concentrates on developing countries and which could help in providing a
base for the present study. Thus, one of the major contributions of this study is that the
findings of the interviews, confirmed by the results of the questionnaires, seem to
clarify for the first time the variables that are likely to contribute to the level of audit
risk in an IT-based accounting environment in SA. In addition, the findings of the
questionnaires, which were presented in Chapter Eight, showed, in contrast to the
researcher's expectations, that there were no significant differences among audit firms,
based on their size, with respect to these variables.
The results of this study supported, to some extent, the potential risks discussed in
Chapter Four based on Western literature, that are associated with auditing in an IT-
based accounting environment. In particular, the findings that were reported in Chapter
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Eight support the idea that the lack of competence of a client's personnel in IT,
unreliable accounting software, inadequate internal controls, and a lack of skilled
auditors in IT are potential risks in such an environment. However, it can be argued that
the seriousness of these risks in the Saudi IT-based accounting environment is greater
than in developed countries. This is can be explained by the fact that SA is a developing
country and the application of IT in the Saudi environment is in its infancy. This, in
turn, means that organisations' management are less likely to be sophisticated in IT
issues compared with those in developed countries. In addition, the accounting and
auditing profession in SA is also still in its infancy and, in turn, this may be contributing
to a failure to comply with professional pronouncements by some accounting firms.
Finally, accounting education in SA is still in its early stage so the gap between
accounting education and current accounting practice (IT-based accounting systems) is
likely to be greater than in developed countries.
Despite the similarities of the findings of this study with certain previous studies
(written in the context of developed countries) regarding the potential risks associated
with auditing in an IT-based accounting environment, it is worth mentioning that this
study is different in that it reveals that the application of an unsuitable audit approach
(i.e. auditing around the computer) can be a potential source of audit risk in an IT-based
accounting environment. More importantly, this study uncovers the factors that foster
the potential risks associated with auditing in such an environment. In addition, the
results of this study did not give support to the issue of "lack of a visible audit trail" that
was mentioned in the Western literature. This was attributed by the participants of this
study to the developments in accounting software and the absence of electronic
commerce in the Saudi environment. Finally, the findings of this study did not accord
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high importance to the abuse (e.g. fraud) of IT-based accounting systems as reported by
the literature. A possible explanation for the low rate of abuse in an IT-based accounting
environment in SA might be that the respondents' responses regarding abuse are based
on discovered and not actual abuse; it might also be due to the fact that the application
of IT in a Saudi IT-based accounting environment is less sophisticated compared with
that in developed countries, or it might be attributed to the Islamic culture which has
great impact on the lives of people there.
10.2.3 The Appropriateness of the Research Model
One of the objectives of this study was to assess the possible impact of the risks
associated with auditing in an IT-based accounting environment on the level of audit
risk. This assessment was conducted by testing the conceptual model, presented in
Chapter Seven, which is designed specifically for this study. The results of the path
analysis which were reported in Chapter Nine demonstrated that the theoretical model is
appropriate for analysing the variables that influence the level of audit risk in an IT-
based accounting environment in SA. These findings supported the expected
relationships among variables as depicted in the theoretical framework of the research
that was presented in Chapter Seven. The results revealed that the lack of understanding
of IT of the client's management is the most influential variable on the level of inherent
risk in an IT-based accounting environment, followed by the client's concern about
financial cost, and the lack of education in IT of the client's staff respectively. In terms
of control risk, the path analysis showed that the lack of understanding of IT of the
client's management followed by the client's financial cost concern are the only two
variables that influence the level of control risk in such an environment. Finally, the
findings of the path analysis indicated that the audit firm's financial cost concern is the
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most important variable which influences the level of detection risk, followed by the
inappropriateness of the Saudi audit standard in the IT-based accounting environment,
and the lack of education in IT of auditors respectively.
10.2.4 The Possibility of Audit Risk in an IT-based Accounting
Environment in SA
It was mentioned, in Chapter One, that the question that needs to be answered is
whether the level of audit risk has increased or decreased after the adoption of IT-based
accounting systems by clients of audit firms in SA. In the light of the research findings
that were reported in Chapters Six, Eight and Nine, it can be concluded that the
adoption of IT-based accounting systems by clients in SA has contributed to a greater
possibility of audit risk. This can be explained, on the one hand, by the existence of a
number of risks in the clients' IT-based accounting environment, such as the
unsuitability of clients' accounting software, the lack of competence of clients' staff in
dealing with IT-based accounting systems, and the weaknesses of clients' internal
control systems in such an environment. On the other hand, there exists a number of
audit firms which are unqualified to audit in an IT-based accounting environment,
especially in terms of applying an inappropriate audit approach for examining the
reliability of IT-based accounting systems together with a lack of competence of
auditors in auditing such systems. These firms are not following the requirements of, or
may even not be acquainted with the Saudi audit standard in an IT-based accounting
environment. Accordingly, this situation indicates that the possibility of audit risk in
such an environment is quite high.
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10.3 Practical Implications of the Study
The findings of this research have implications for various parties. In particular, the
results that were presented in this study have implications for the organisations which
use IT-based accounting systems, auditors who deal with such systems, audit firms
which work in such an environment, the regulator of the profession in SA (SOCPA),
and decision-makers in education. The following subsections explain how these
findings could be utilised by these parties.
• Organisations which Use IT-based Accounting Systems
The organisations that use IT-based accounting systems should try to avoid or at least
reduce the impact of these variables which are likely to have an influence on the level of
inherent and control risk in order to protect their businesses. For example, management
in these organisations should improve their knowledge of IT and also should not take
crucial decisions, such as deciding on the type of accounting software used and the
provision of IT training for their staff, based on the their financial cost; instead they
should invest in such assets.
• Auditors who Audit in an IT-based Accounting Environment
Auditors should take into account these variables which are likely to have an influence
on the level of inherent and control risk when they plan to audit in an IT-based
accounting environment. In particular, they should pay more attention to the lack of
understanding of IT of the client's management and the client's financial cost concern
since these variables would foster the unsuitability of their clients' accounting software,
the lack of their clients' staff training in IT, the lack of competence of their clients' staff
in dealing with IT-based accounting systems, and the weaknesses in their clients'
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internal control systems. These would, in turn, increase the level of inherent and control
risk in such an environment.
• Audit Firms which have Clients with IT-based Accounting Systems
With reference to audit firms, they should invest in their staff who audit IT-based
accounting systems by, for example, conducting training sessions for them, rather than
being constrained by the financial cost associated with such an investment. Otherwise,
the ability of their staff in such an environment will be poor and this will, in turn, raise
the possibility of failure in detecting critical misstatements which may then be very
costly. In addition, they should adhere to the requirements of the Saudi audit standard in
an IT-based accounting environment, especially in terms of the audit approach, by
applying CAATs in order to enhance the trust of the users of the financial statements
and also to protect themselves from any lawsuit which might be taken out against them
due to their negligence.
• The Regulator of the Profession in SA
Regarding the regulator of the profession in SA (SOCPA), its members should think
again about the practicality of the "Audit Standard in Organisations that Use the
Computer" that was issued in 1997, either by revising it to be more appropriate to the
Saudi IT-based accounting environment and, in turn, be more understandable to
auditors, or through conducting training sessions for auditors to explain how such a
standard can be applied in practice in terms of the Saudi context. In addition, SOCPA
should ensure the competence of the auditors who audit IT-based accounting systems by
including some courses covering auditing in an IT-based accounting environment, such
as a requirement for passing professional exams. Also, they should check the quality of
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the work of audit firms which audit IT-based accounting systems. Furthermore, they
should be proactive in following up audit firms which do not comply with audit
standards.
• Decision-makers in Education
Finally, the findings of this study may be useful for decision-makers in education who
should improve their programmes in higher education institutions (i.e. universities and
colleges) to include more courses in IT to qualify their students to deal competently
with IT-based accounting systems. To be more precise, they should teach their students
the features of this environment in terms of theory and also how to apply such features
in practice in order to graduate students who have the ability to deal with such systems.
Otherwise, they might be a source of risk for their employers in IT-based accounting
environments.
10.4 Limitations of the Study
Almost all studies are constrained in some way or another. Thus, the findings of a study
should be assessed and interpreted in the light of the limitations that may apply to this
study. This research has the following limitations.
Firstly, it is important to note that this study focuses only on those variables that are
likely to have an influence on the level of audit risk and, at the same time, relate to IT.
In other words, this study does not take into account any variables that might have an
influence on the level of audit risk in such an environment but which are not associated
with IT.
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A further limitation is that this study is conducted in Saudi Arabia which is classified as
developing county. In other words, it is a country-specific study. As a result, the
findings of this study might not be applicable to developed countries or even to other
developing countries since each country has its own unique features even though
countries may possess many common features.
10.5 Suggestions for Further Research
As a result of this study, a number of related issues have emerged for further
investigation. These issues are outlined below.
Firstly, one of the major contributions of this study is the theoretical model which was
developed in this study to articulate the variables that are likely to contribute to the level
of audit risk in an IT-based accounting environment. Accordingly, one important
extension of this research is to investigate the generalisability of this theoretical model
in other developing countries. This is important because such a utilisation of the model
might result in enhancing its structure.
Secondly, the theoretical model developed for this study does not include any variables
that are not related to IT, but which still could have an impact on the level of audit risk
in an IT-based accounting environment. Further research might examine all variables
that might influence the level of audit risk in such an environment. This examination
will verify whether including these variables would enrich the model, or perhaps a
model focusing on the variables included is sufficient.
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Finally, electronic commerce was not present in SA at the time of collecting the data for
this study for the reasons that were highlighted earlier'. However, the situation has
started to change for two reasons: firstly, the privatisation of Saudi Telecom which
helped in facilitating access to the Internet by making it faster and cheaper; and
secondly, the advent of globalisation which has pushed Saudi companies to utilise,
among others things, electronic commerce to obtain new customers and also to provide
better services for current customers2. Accordingly, an interesting area for further
research would be an empirical investigation of the impact of IT on the level of audit
risk taking into consideration the advent of electronic commerce in SA.
10.6 Concluding Remarks
Due to the increased adoption of IT-based accounting systems by different sizes of
organisation, research which explores the risks associated with such systems will
become increasingly important. However, there is a shortage of studies which attempt to
investigate empirically the impact of the risks associated with such systems on audit risk
especially in developing countries. As a result, this thesis is hopefully a significant step
in this direction. In the Saudi context, IT is in its infancy. However, studying the risks
associated with auditing in the Saudi IT-based accounting environment will become
more important, especially considering the developments in IT and the advent of
electronic conunerce. Electronic commerce will probably expose clients' systems to
greater risks and may make the task of auditors in such an environment even more
difficult.
For more details, please see Chapter Six.
2 An example of the advent of electronic commerce in SA is that Saudi Airlines has allowed its
customers to book and buy their tickets via the Internet since February 2003.
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Appendix 2.1 United Nations Country Classification: Developinz Countries
APPENDIX 2.1 
Developing countries
Afghanistan
Algeria
Angola
Antigua and Barbuda
Argentina
Bahamas
Bahrain
Bangladesh
Barbados
Belize
Benin
Bhutan
Bolivia
Botswana
Brazil
Brunei Darussalam
Burkina Faso
Burma
Burundi
Cameroon
Cape Verde
Central African
Republic
Chad
Chile
Colombia
Comoros
Congo
Costa Rica
Cote d'Ivoire
Cuba
Cyprus
Democratic
Kampuchea
Democratic People's
Republic of Korea
Djibouti
Dominica
Dominican Republic
Ecuador
Egypt
El Salvador
Equatorial Guinea
Ethiopia
Fiji
Gabon
Gambia
Ghana
Grenada
Guatemala
Guinea
Guinea-Bissau
Guyana
Haiti
Honduras
India
Indonesia
Iran (Islamic
Republic of)
Iraq
Jamaica
Jordan
Kenya
Kiribati
Kuwait
Lao People's
Democratic
Republic
Lebanon
Lesotho
Liberia
Libyan Arab
Jamahiriya
Madagascar
Malawi •
Malaysia
Maldives
Mali
Malta
Mauritania
Mauritius
Mexico
Mongolia
Morocco
Mozambique
Nauru
Nepal
Nicaragua
Niger
Nigeria
Oman
Pakistan
Panama
Papua New Guinea
Paraguay
Peru
Philippines
Qatar
Republic of Korea
Rwanda
Saint Christopher
and Nevis
Saint Lucia
Saint Vincent and
the Grenadines
Samoa
San Marino
Sao Tome and
Principe
Saudi Arabia
Senegal
Seychelles
Sierra Leone
Singapore.
Solomon Islands
Somalia
Sri Lanka
Sudan
Suriname
Swaziland
Syrian Arab Republic
Thailand
Togo
Tonga
Trinidad and Tobago
Tunisia
Tuvalu
Uganda
United Arab
Emirates
United Republic of
Tanzania
Uruguay
Vanuatu
Venezuela
Yemen
Yugoslavia (or new
countries formed
from)
Zaire
Zambia
Zimbabwe
Source: United Nations Country Classification: Developing Countries as Reported by
Lawrence (1996, P. 222)
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Appendix 5.1 The ElmUsk Version of the Interview Ouestions
Introduction
The study seeks to determine from practising accountants how they deal with IT-based
accounting systems and how this affects the audit process. Responses will be treated in
the strictest confidence and no comments will be attributed to individuals or firms.
Personal Information
1- Name of participant: 	
2- Job Title: 	
3- Organisation: 	  OR
4- Telephone: 	
5- Fax. 	
6- E-mail: 	
7- How long you have been with your firm?
Attach Business Card
Section One: General Information
1- How do you classify your firm?
A. Large
B. Medium
C. Small
2- What is the size of the audit clients that your firm is responsible for?
3- What are the main business sectors of your audit clients?
4- In relation to your response to the previous question, please give an estimate of the
percentage of your clients who have IT-based accounting systems.
Appendix 5.1 The Enzlish Version of the Interview Questions
5- What types of IT-based accounting systems do your clients have?
A. Simple (stand-alone accounting systems)
	 0
B. Complex (fully integrated IT-based accounting systems or databases) 0
C. Some simple and some complex 	 0
6- What kind of developments do your clients make to their IT-based accounting
systems?
A. New systems
B. Up-grade old systems
Section Two: Problems Associated with Clients IT-based Accounting
Environments
1- Can you describe any problems you or your colleagues have come across when
auditing in an IT-based accounting environment?
If the participant did not mention "Fraud", ask Question # 2. Otherwise, go to
Question #3.
2- Do IT-based accounting systems contribute to a greater risk of fraud?
3- To what extent do you believe that accounting software is reliable?
4- What, in your opinion, are the major problems involved in examining the internal
controls in IT-based accounting systems?
If the participant mentioned "the loss of the audit trail", go to Questions # 6 and # 7.
If he did not, ask the following question:
5- To what extent, if at all, do you believe that the adoption of IT-based accounting
systems causes "the loss of the audit trail"?
If the participant's answer was "positive", ask the following questions. Otherwise, go
to Question #8.
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6- Can you give some details about the nature of a problem such as "the loss of the
audit trail"?
7- How do you overcome a problem such as "the loss of the audit trail"?
If the participant mentioned certain problems, ask the following question. Otherwise,
go to the next section.
8- What, in your opinion, is the best way to reduce the impact of the problems that are
associated with auditing in an IT-based accounting environment?
Section Three: The Saudi Audit Standard Related to an IT-based
Accounting Environment
1- What, in your opinion, are the advantages and disadvantages of the "Audit Standard
in Organisations that Use the Computer" that was issued by SOCPA in 1997?
2- Has your firm made any changes in its policy as a result of the issue of that
Standard?
If the participant's answer was "Yes", go to Question #3. However, if it was "No", go
to Question #4.
3- Can you give some details about the nature of the change?
4- What, in your opinion, are the reasons for your firm not changing its policy?
5- Do you think that the IT-based accounting environment in Saudi Arabia needs more
audit standards and guidelines?
lithe participant's answer was "Yes", ask the following question. Otherwise, go to
Question # 7.
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6- Why does the IT-based accounting environment in Saudi Arabia need more audit
standards and guidelines?
7- Do you believe that there is a relationship between the audit standard related to the
IT-based accounting environment and audit risk?
If the participant's answer was "positive", ask the following question:
8- How do you explain this relationship?
Section Four: Audit Approach or Technique in an IT-based
Accounting Environment
1- What is/are the key elements of your firm's audit approach?
A. Substantive approach
B. System approach
C. Risk-based approach
D. High level risk approach
2- Has the adoption of IT-based accounting systems by clients influenced your firm's
audit approach?
If the participant's answer to Question # 2 was "Yes", ask the following question.
Otherwise go to Question #4.
3- How has the adoption of IT-based accounting systems by clients influenced your
firm's audit approach?
4- Do you have an audit manual?
If the participant's answer to Question # 4 was "Yes", ask the following question.
Otherwise go to Question # 6.
5- Does it have an audit approach to IT-based accounting systems?
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6- Why you do not have an audit manual?
7- How do you examine the reliability of internal controls in IT-based accounting
systems?
If the participant has not mentioned computer-assisted audit techniques (CAATs)
approach, ask the following question. Otherwise, go to Question # 10.
Please explain CAATs to the participant as follows:
CAATs: Any automated audit techniques, such as Parallel Simulation, Test Data,
Integrated Test Facility, and generalised audit software, that are used in performing
various audit procedures to verifi, the reliability of internal controls (i.e. application
controls) in an IT-based accounting system. These audit procedures include, for
instance, tests of details of transactions and balances, compliance test of applications
controls, and penetrations testing.
8- Have you heard of the term "CAATs"?
A. I have not heard about it.
B. I have heard about it but I do not know what it means.
C. I have heard about it and I know what it means but I do not use it.
If the participant's answer was "C", go to Question # 9. Otherwise go to Question #
10.
9- For what reason/reasons do you not use CAATs when evaluating the reliability of
internal controls in IT-based accounting systems?
10-Do you think that a printout of accounting records is sufficient to give an opinion on
the reliability of IT-based accounting systems?
11-Do you think that there is any relation between the type of audit approach
(comparing input with output or CAATs) used to examine the reliability of internal
controls in IT-based accounting systems and audit risk?
If the participant's answer was "Yes", ask the following question:
5
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12- What sort of relationship do you think exists?
Section Five: Auditor's Ability and Experience in an IT-based
Accounting Environment
1- Do you believe that the adoption of IT-based accounting systems by clients in
general has resulted in a change in the skills required of auditors?
If the participant's answer was "Yes", ask the following question. Otherwise, go to
Question #3.
2- How did the adoption of IT-based accounting systems by clients in general result in
a change in the skills required of auditors?
3- What is the extent of the knowledge in IT required by your firm for auditors who
audit financial statements prepared by IT-based accounting systems?
4- Have you received any training to improve your knowledge in auditing IT-based
accounting systems?
If the participant's answer was "Yes", go to Questions #5 and # 6. However, if it was
"No", go to Question #9.
5- Please describe what training you have received in respect of auditing IT-based
accounting systems.
6- What methods are used by your firm to qualify staff who audit IT-based accounting
systems?
lithe participant mentioned certain method / methods, ask Questions # 7 and # 8.
Otherwise, go to Question # 9.
7- Do you believe that the method / methods used by your firm sufficiently appreciate
your audit requirements?
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8- Is it your perception that the method / methods used by your firm to qualify audit
staff who deal with IT-based accounting systems is / are done in a logical and
progressive manner?
9- How do you deal with IT-based accounting systems?
If the participant has not mentioned that his firm has an IT specialist, ask Question #
10. Otherwise, go to Question # 11.
10-Does your firm have specialists in examining IT-based accounting systems?
If the participant's answer was "Yes", ask the following questions. Otherwise, go to
Question # 13.
11-How many IT specialists does your firm have?
12- When does your firm usually have recourse to IT specialists?
13-Do you believe that an existing IT specialist within the audit team eliminates the
need for an auditor to be qualified in IT?
If the participant's answer was "positive", ask the following question. Otherwise, go
to Question # 15.
14-How can an auditor judge that the examination carried out by an IT specialist is
sufficient?
15-To what extent do you think that external auditors can depend on the client's staff
when they audit IT-based accounting systems?
If the participant's answer was "positive", ask the following question. Otherwise, go
to Question #17.
16-Do you think this dependence may threaten the auditor's independence?
17- To what extent, if at all, do you believe that the adoption of IT-based accounting
systems by clients has affected the auditor's ability to audit such systems?
7
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18- What, in your opinion, are the reasons for the lack of competence of auditors in
auditing IT-based accounting systems?
19-Do you think that there is any relation between the auditor's ability to deal with IT-
based accounting systems and audit risk?
If the participant's answer was "positive", ask the following question:
20- How do you explain this relationship?
Section Six: Financial Issues Related to Auditing in an IT-based
Accounting Environment in SA
1- In what way, if at all, have financial constraints affected your firm's audit approach
in respect of IT-based accounting systems?
2- To what extent do you believe it is necessary for your firm to expend resources on
the following:
A- Training the audit staff who deal with IT-based accounting systems
B- Purchasing (or designing) generalised audit software (GAS)
Please explain GAS to the participant as follows:
GAS: a computer program or series of programs designed to perform certain
automated functions for audit purposes. These functions include reading computer files,
selecting data, manipulating data, sorting data, summarising data, performing
calculations, selecting samples, and printing reports or letters in a format specified by
the auditor.
3- To what extent do you believe it is advantageous for the purposes of competition to
have audit teams who are qualified to audit IT-based accounting systems?
8
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Section Seven: The Future of the Audit Profession in an IT-based
Accounting Environment in SA
1- Over the next five to ten years, how do you see the nature of auditing changing as a
result of the increasing adoption of IT-based accounting systems by clients?
2- Is electronic commerce now current in Saudi Arabia?
If the participant's answer was "Yes", ask the following question.
3- Do you think that the use of electronic commerce affects the audit function in Saudi
Arabia?
4- Do you have any other comments?
Thank you very much for your participation in this research
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Appendix 5.3 A Sample of the Enzlish Version of the Cover Letter for the
Interview Participants
Dear Sir:
I am a postgraduate student from the Accountancy Department at Imam University. I
am currently undertaking PhD research on "The influence of information technology
on audit risk" under the supervision of Dr. Andrew W. Higson in the Business School
at Loughborough University in the UK.
Carrying out this research has entailed completing some interviews with those working
in the audit profession. The purpose of interviews is to elicit opinions about how
auditors audit IT-based accounting systems. Your firm was chosen because of its good
reputation in encouraging academic research and also its positive co-operation with
researchers. I would be grateful if you could allow me to carry out an interview with the
audit manager or any auditors in your firm.
The responses will be treated in the strictest confidence and no comments will be
attributed to firms. Your participation in the research is vital to the successful
completion of this study and is greatly appreciated.
Yours sincerely,
Abdullah Al-Fehaid
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Business School
Loughborough University Leicestershire LE11 3TU UK
Switchboard: +44 (0)1509 263171
III Loughborough
VP1 University
To whom it may concern
Direct Line: +44(0)1509 223104
Fax: +44 (0)1509 223960
E-mail: a.w.higson@lboro.ac.uk
5December, 2000
Dear Sir
I would like to introduce Mr Abdullah Al-Fehaid to you. He is undertaking a PhD in the Business
School at Loughborough University in the UK and I am his supervisor. He is studying the influence
of audit clients' use of Information Technology on the external audit process. As you are aware this
has been an important development in recent years and therefore I would be grateful of your
assistance in his work.
Mr Abdullah Al-Fehaid (e-mail: af111@hotmail.com)  would like to discuss the impact that
Information Technology has had on the audit process with you or a member of your staff. The
interview will seek to identify how auditors deal with IT-based accounting systems. I must stress
that no comments will be attributed to individuals or firms.
Finally, I would like to thank you in advance for any assistance you are able to offer.
Yours faithfully
Dr Andrew Higson
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Section One: General Information
IT-based accounting system: refers to the collection, recording and processing of accounting
data with the use of a computer.
1- How many employees are in your audit firm? (Please circle the suitable answer)
Fewer than 6 6-20 More than 20
1 2 3
2- Please indicate approximately what proportion of your clients use IT-based accounting
systems?
Proportion
3- What proportion of your clients use: a) An integrated accounting system (a system in which
two or more accounting modules such as debtors, sales, purchases, creditors etc. are used together
and share information); b) A stand-alone accounting system (a system in which only one module,
such as sales, is used)?
The type of IT-based accounting systems Proportion
A. Integrated accounting system %
B. Stand-alone accounting system %
Appendix 5.6 The Enzlish Version of the Questionnaire
Section Two: Clients' IT-based Accounting Environment
4- The following is a list of the possible problems faced by auditing firms while auditing in the
client's IT-based accounting environment. Please indicate the extent to which your firm has
experienced each of these problems. (Please circle the suitable answer)
 Potential ir—obletn s	 . Never'' ' Rarely Sometime's° Often Always:
A. The unsuitability of the client's accounting
software (e.g. offering minimum level of
information, poor or faulty programming,
poor security, and frequent breakdowns).
1 2 3 4 5
B. The lack of competence of client's staff in
dealing with IT-based accounting systems
(e.g. they are unable to harness the advantages
of IT systems, making mistakes).
1 2 3 4 5
C. Weaknesses of the client's internal control
systems (e.g. no password, lack of segregation
between authorities in changing data, lack of
segregation between duties).
1 2 3 4 5
D. Fraud. 1 2 3 4 5
E. Others (Please Specify)
5- Please indicate your agreement with the following reasons as the main reasons behind the
existence of unsuitable accounting software in the client's IT-based accounting environment.
(Please circle the suitable answer)
Reason
Strongly
disagree
Disagree Neutral Agree Strongly
-1
agree 1
A. The concentration of the client on the cost
rather than the quality.
1 2 3 4 5
B. Lack of understanding of IT of the client's
management	 (i.e.	 choosing	 accounting
software which does not fully suit their
activities, and from providers who offer no
after-sale services).
1 2 3 4 5
C. Others (Please indicate)
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6- Please specify approximately the proportion of your clients who use: a) ready-made accounting
software; b) specific accounting software designed for their business.
The type of accounting software Proportion
A. Ready-made %
B. Specific software %
7- Please indicate the extent to which you agree with the following reasons as the main reasons
behind the lack of competence of client's staff in dealing with IT-based accounting systems.
(Please circle the suitable answer)
Reason Strongly
disagree
Disagree Neutral Agree Strongly
agree
A. Lack of IT training. 1 2 3 4 5
B. Unsuitable education (i.e. curricula in the
universities and colleges do not contain any
courses in IT and how to operate IT-based
accounting systems).
1 2 3 4 5
C. Cost concerns, since training the existing
staff would cost clients.
1 2 3 4 5
D. The high cost of employing skilled staff. 1 2 3 4 5
E. Others (Please specify)
8- Please indicate the extent to which you agree with the following reasons for the weakness of
client's internal control systems in an IT-based accounting environment. (Please circle the suitable
answer)
Reason
Strongly
disagree
Disagree Neutral Agree Strongly'
agree
A. The high cost associated with implementing
tight internal	 controls	 (e.g.	 segregation	 of
duties in an IT-based accounting environment
requires more employees).
1 2 3 4 5
B. Lack of understanding of IT of the client's
management (i.e. client's management is not
aware of the nature of the IT-based accounting
environment).
1 2 3 4 5
C. Others (Please specify)
No
Go directly to next section
Yes
Continue with Q. 10
II
Yes
Continue with Q. 12
No
Go directly to Q. 13
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9- Do your clients' IT-based accounting systems crash? (Please tick appropriate box)
10- What are the causes of your clients' accounting software crashing? (Please circle the suitable
answer)
Potential causes Never Rarely Sometimes Often Always
A. Fault in software 1 2 3 4 5
B. Lack of competence of client's staff in
dealing with	 IT-based accounting systems
1 2 3 4 5
C. Power surge 1 2 3 4 5
D. Carelessness of client's staff 1 2 3 4 5
E. Fraud 1 2 3 4 5
F. Others (Please indicate)
Section Three: The Audit Approach in the IT-based Accounting Environment
11- Are you acquainted with the "Audit Standard in Organisations that Use the Computer" that
was issued by SOCPA in 1997? (Please tick appropriate box)
12- The following table presents a set of obstacles that might make "Audit Standard in
Organisations that Use the Computer" that was issued by SOCPA in 1997 inappropriate to the IT-
based accounting environment in SA.
Please indicate your opinion with regard to each obstacle.  (Please circle the suitable answer)
Obstacle Strongly
disagree
Disagree Neutral Agree Strongly
agree
5A. The standard is not comprehensible to auditors. 1 2 3 4
B. The standard is unclear. 1 2 3 4 5
C. The standard is sophisticated compared with
the level of application of IT in the accounting
environment in SA (i.e. it is a translation of the
American and International standards in this field
and is too complex for the SA setting).
1 2 3 4 5
D. Others (Please specify)
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13- Please indicate the extent to which the following are used by your firm in examining the
reliability of IT-based accounting systems. (Please circle the suitable answer)
The type of audit method — Never Rarely Sometimes Often Always
A. Comparing input with output 1 2 3 4 5
B.	 Computer-Assisted
	 Audit	 Techniques
(CAATs) (such as Parallel Simulation, Test
Data,	 Integrated	 Test	 Facility	 [ITF],
Generalised Audit Software)
1 2 3 4 5
C. Others (Please specify)
14- Please indicate your agreement on whether the following reasons prevent your firm from using
Computer-Assisted Audit Techniques. (Please circle the suitable answer)
,
Factor Strongly
disagree
Disagree Neutral Agree Strongly j
agree
5A. The lack of skilled auditors who are able to
implement such techniques.
1 2 3 4
B. The high cost of employing knowledgeable
auditors in auditing IT-based accounting systems.
1 2 3 4 5
C. The high cost of recourse to IT specialists. 1 2 3 4 5
D. Inappropriateness of the audit standard issued
by SOCPA in 1997 to the IT-based accounting
environment in SA.
1 2 3 4 5
E. Others (Please indicate)
15- Please indicate the type of knowledge in IT that is required by your audit firm for auditors who
audit IT-based accounting systems. (Please circle the suitable answer)
The type of knowledge in IT
Not
required
Rarely
required
Sometimes
required
Often
required
Highly
required
A.	 Basic	 knowledge	 in	 dealing	 with
computers (e.g. printing a report).
1 2 3 4 5
B. Basic knowledge in auditing the common,
ready-made accounting software.
1 2 3 4 5
C. Advanced knowledge in auditing IT-based
accounting systems.
1 2 3 4 5
D. Others (Please indicate)
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16- Does your audit firm provide IT training to auditors who audit IT-based accounting systems?
(Please tick the appropriate box)
Yes	 No
Continue with Q. 17	 Go directly to Q. 18
17- What is the level of training given to auditors who audit IT-based accounting systems in the
following IT related areas: (Please circle the suitable answer)
'
IT related area None
Very
basic
level
Low
level
.	 4,
Intermediate
level
High
level
Very 4
high
level f
A. Basic data processing concepts 1 2 3 4 5 6
B. On-line / real-time processing concepts 1 2 3 4 5 6
C. System and program documentation 1 2 3 4 5 6
D.	 Internal	 control	 in	 an	 IT-based
accounting system
1 2 3 4 5 6
E. Auditing	 in	 an	 IT-based	 accounting
environment
1 2 3 4 5 6
18- Please indicate your opinion on whether the following reason discourages your audit firm from
conducting IT training sessions for auditors who audit IT-based accounting systems. (Please circle
the suitable answer)
Nature of reason Strongly disagree Disagree Neutral Agree Strongly agree
A. The high cost of training. 1 2 3 4 5
B. Others (Please indicate)
19- Please indicate the extent to which you agree with the following reasons for the lack of
competence of auditors in auditing IT-based accounting systems. (Please circle the suitable
answer)
Reason Strongly
disagree
Disagree Neutral Agree Strongly
agree
A. Lack of IT training. 1 2 3 4 5
B. Unsuitable education (i.e. curricula in the
universities and colleges do not contain any
courses in IT and auditing in an IT-based
accounting environment).
1 2 3 4 5
C.Others (Please indicate)
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Section Four: Audit Risk in an IT-based Accounting Environment
20- Please indicate to what extent, if at all, the following factors contribute to increases in the
overall level of audit risk in an IT-based accounting environment. (Please circle the suitable
answer)
Factor
Level of contribution to audit risk
No
contribution
Very
low
Low Medium High Very
high
A. Using unsuitable accounting software by
client in terms of its unsuitability to the
client's activity, poor or faulty programming,
providing a minimum level of information,
and	 making	 tracing	 of	 the	 transactions
difficult.
1 2 3 4 5 6
B. Lack of competence of client's staff in
dealing with IT-based accounting systems in
terms	 of,	 for	 example,	 their	 inability	 to
harness the advantages of IT systems, and in
order to avoid mistakes.
1 2 3 4 5 6
C. The weakness of the client's internal
control systems in an IT-based accounting
environment in terms of, for example, no
password and lack of segregation between
authorities in changing data.
1 2 3 4 5 6
D. Using the auditing around the computer
approach where auditors examine input and
output only and where the detailed processing
within the computer is ignored.
1 2 3 4 5 6
E. Lack of competence of auditors in
auditing IT-based accounting systems in
terms of, for example, their inability to use
CAATs and their lack of awareness of the
problems	 and	 risks	 associated with	 such
systems.
1 2 3 4 5 6
Factor Rank
A. Use of unsuitable accounting software by client.
B. Lack of competence of client's staff in dealing with IT-based accounting systems.
C. The weakness of client's internal control systems in an IT-based accounting environment.
D. Using the auditing around the computer approach.
E. Lack of competence of auditors in auditing IT-based accounting systems.
Appendix 5.6 The EnWish Version of the Questionnaire
21- Please rank what you consider to be the most important factors which contribute to increases in
the overall level of audit risk in an IT-based accounting environment. (Rank the most important
factor 1, the second most important factor 2; and so on down to 5 for the least important).
Section Five: Other Comments
Please make any further comments that you think are related to this topic.
If you would like a summary of the results of this questionnaire, please complete the details below:
Name:	 Fax 	-
Firm .	 	 Telephone.	
Address .	 	 E-mail.	
Thank you very much for taking the time to complete this questionnaire. Please check that you
have answered all the questions and kindly return this via fax or the mail by using the enclosed
envelope.
Appendix 5.7 The Arabic Version ofthe Ouestionnaire
Appendix 5.7 The Arabic Version of the Questionnaire
20k	 : J01110101
,641	 asq;‘,...11	 je„."...1.5 &Woo L.o _pa ,vp„riel-1 4A.A.JI loath
.14.41,45	 at..a6,11 -us rs" —
r• ,..,.../457 r. jj I „../.. 1,)iocir
r r 1
1,16011 J.t.ti jLL cia _Ai i t 	 flit.;	 )	 cv.1.4	 ci1.111	 — r
jt. Ili j	 kji	 016 sir )	 rULL.	 Lth
(c.A.$6,11
4-.Ji fiej..41-1 0.....1 raid, ej;
% (An integrated accounting system) JAS.:, „-6-	 ...1.4 rui6 — t
% (Stand-alone accounting system)	 -j.-. 631-6. ,.,-.4.4 ruai — y
a:H*1111a 2+.8111Aoll 4/K411 alem 	 034
.!.1.-<• ;La. Ls-4,	 ;Lai .Zey.. 1-4-1	 Z:4 j Oyt-N. 1 1..	 ,14L-4-1	 144A-117 )t J.i Li511.114	 i	 Li — E
.j.<1.4.11,111;
LoN#J (la 4.4 L; ,uel A.14..., e obl.:-.
o t r r n ‘:,.. L:p cil .1.1.1 ‘.512.a; 3i jt...) J„..,611 Li...i ,:e. 11....1*-:.....11 a.....l.1 e d.? j ,...i.,,._.;0 -	 t
,..i.:14..io 1.4 OLArl csi::—. Oi_ii it al. ,12:- it aiutj, 4:4 j? 3 j<3
(ez........ ji2R; 1.1 4'. +.16 jt
0 I r Y 1 j Loy..., zej....1.4-1;. ,....11 4.1i6St i tft JAL.:11 j ,j,-..11 1.6 y 4 LiC ,;3 .-L-7 — Y
jt C., 6 j.iiii 71,....ii 41:1 ti 1 jA j)tia...01 csiG 	 .i.pri fiL 1 ji j‹.2 3 t J) ul...i1.11 a.., ._:Z
(42...L i oi.:3,.A
0 t r Y I ,-;tx.:* jr c,.... z..LC	 J.-, r..i.P LP.* ) j,.....1611 ;le j 7,....1...A.01 ;4 15A r.li; j L.ii...4,— c
Jll 'ili	 ,L..,Liutjt
* t r
(1.a..L.,-
	
Li) (s_fri yl.t.. —	 S:i
Appendix 5.7 The Arabic Version of the Ouestionnaire
CLi4 Agy1J-4	 jr.-0J1 xl/r 444' 4-46 elje Zyrj	 1.-;40)1 kv4ArlJWIytr,V1 csIS,	Zari3	 ;L:23 — 0
;JAI c..,e
w i - iii i.o./ -og 4.0./ Y Li-le 40./ Y 1/2.......Ji
* t r r n ;,471 cf. .„51 4,11.111 L51. 	 j......si ;,.<}- — i
0 t r y n .4,...,1.4 vt,, _Ai...A Lit. )eibj (ii) rei 	 — ,..?
jsji V z....A.,L zi), ,:r. Lij.„.1,1,.31,..41.14.1..; t. L.L.ts" j‹...t..! i.......L1 V
,
(WA,- )Liii) (.5";-i ut,....t — c
vlfi	 ei16, L..4 cAly -	 >1„;23 —
% ( ready-made accounting software) i. Jp.t., z,...14 c.1, - t
% (j,....JI 101.1J 1.4.,41...-: 5.........,a4) 1...06. 74„....1.4 c_.I.,4 — L..,
Ji..;j1Jc.a, 
	
tI	 I j J 	 WAS"	 (sic	 ;L, j3	 )L.01—
l'Uti ciii i Jiff( 44° dilif Y 1.-414 di/ Y 4,..........11
o t r r 1 .c.A... ;AB k.:76 j ‘,...2,01 :di —	 i
0 t r r 1 L,-Is. C.C.F.Z V CAA1 i Cd6.41-4:3	 L. t)i 4i ) ,,.....U.i.x.— ,,..,
J:,- %.7.11 if cA,juil 7, .,1z j Ar. cir
c. i r r 1 j,....11 ,J,S..1"ii—	 _fm-Ii rilk11 ,,..y.k; aS,r LiKil Rol, — c
a t r 1' 1 cd6y41 li.:47 .1...):6C ,:, JA).• cit.!, L . 4. j.3- kut .-iii‹.-it —
41.4/.0	 kiL-11 yl.,Ari 0.1c dkiily aft. jz	
— A
wi,Jiii 4.11V 440 tillif Y Luej.kif Y 61.......11
0 t r I' 1 ,:,... j..aili 5lt.) r..‹A z.,L.b vi j (41.; .4:4 A.174_,L1 ;,31..11 LilL(.1-1 — 1
Ati‘,...1.62.-.1	 .tAl al...41
0 t r r I :iri.i• .,ei, j,..A11 eilzi 4),.<5 Oi J. ) je..411 iii31 (vi) 1,4 a: — ,...,
.0,u-444 1.,-..-IM 711,41 a-,1-1
((13-6- )Ló) a".-1,Ar-i — c
Appendix 5.7 The Arabic Version oldie Ouestionnaire
TLI6-ALI
(4.../d/	 iyfb	 — .
Lod%) (.44 1;(,..-/ /pi; L.Lf J.444 j.str...
. t r y 1
o t r y 1 :yr-A-4-1 2t-r.Ael " I C' Y-mji j J.:•-‘31 0-'ike 4u-c ,;P:' —
0 t r y 1 k,11-Q1 iltIll ,...) 6-" L I-i;d1— c
, t r I I , j,..,JI ceilk,.. JL.61— o
o t r y % jt,..- -.it — -A
(1A3.1...- )1-.:13) ,s,....-1 ,...4......1 -J
Lammallaoll 1441 40 14, 10.1113,912 :.111:1611 0341
X.0i)	 j	 ;41 4i./.01 4111 ",Sr l	 cd-L-11 j	 it":Ls-6 612.4 c..ji J.& — I I
j aft)lo t.;"
to6
r
	
T
4 	 b.Ji	 I	 4.131 ",iSt1	 ,;,11	 "	 Lpf. LIP LIU	
— I r
(4...,cli	 yy,	 'Lao) .j1IP ,j.q JI,c1 64:	 ct-41	
	  flat" ri`
dii -4...L° c.iiV Y LiA. di/if 5' ‘,..„...../I
0 t r y n c./1-...-1,11 J:i cf f.A-1. ftP )(Ai — i
0 t r y I C—='13 .A . ' ilval — 
o t r I'
61:11 Jl4I Lie j kballj z.. .C.111 . 1.....1J i,...) JI,A1.1 OT
1...41.41.1	 1.? 	 43y.....JI j kgj...L.4•1 a.,....,1A1 4,4 ,	 v,j1:JI	 j
	
e-,, ‘,..K.,
(L16. 44,6;
(u...L.,. )t. ) ,,,i J.,,,
 
-3
Appendix 5.7 The Arabic Version of the Ouestionnaire
41.1.4.4	 4
	
Jã 
LIU CIO 1.14.1-1 6 ..,li Let ,i0.1-I.70 4.14,1,
0 i r y 1 ,--..A.,11 c. c.-J56--..sil ;0)114 -	 i
0 t r y n JI.: _,$ ji 	 yll ilst_iLy.....) CAATs ,,-..L,L1 ;apt—a. z.,1,__11 „,.i.t...-A -
.(1-,..6.1111.1,11 viy J r ITF JAS.:it }..-.,:.vi -4,,10 if cdUL,..11
(1.43.12- ;Lai) ,5,3:-C dii. -c
e	 . 415,/
	
LLI 1.1.ot.4	 ‘:.jtS bj1.j.c	 t
j,,- .4)13
Lai jilit jii r .4,Le „of./ y av...14 Jill y r...-1(	 l
0 t r r .‘,...x.,D ...Lb ..L.,a.; Ls.ip	 iptaii ;•i% ,:k..-1,11 ali - i
o t r y 1 :,...1.41 (,..6.:11 a....,.1.7c. z2 1)3 ccji c/1.1., ,i....__1.1 ar_1101 Zil_(- 11 - u
o t r Y 1 c..,611.A.11 ....,_a.,- j ,:fr.../...a.A.iti 7tilli 4611 ;WSJ -c
0 t r Y 1 4.th ^,Sil ..,...61-1 (..1*_:_.; ,;411 cA:..--A..-1,11 iI.A. " ii..;"1.. f.3s. -3
.743yi-JI
	 1-44 a....1.41 ak.,11 1 cm
.( Laza, )Lai ) a.,..1
)Lai )	 jap-i th 4 'a 	 jlla zilaix.11 421)4 virk,y) 	 — 16
. 4.0 4,141 utP ;jib
or,j,Lim
d'c
sills. 1,10 ‘,...91124 L;(94 ..54.11 4...9,11s. 6,..ijata ...La fn.:11.91411 4air 4 iit,...0 a".,.....
. t r Y 1
,
'I
	 zPI,Is' )t'Am	 i	 j..i.e.11 j al...,....e ai,...	 - i
* t r Y 1 .;;AL4-.4i WWI z,....1..1 vly Ii.m..1_,A j ala„....! aiiu. - ..,..1
0 t r v ‘ . 74.,...r.,61-1 a,,...,LM a....t6Vt 4.1.1 JO j a....111%. :if.. - -....N.
.(	 LL4-1 4 71"p
	
)Li) ;4,4 "air	 71.10 Oycavif th	 I,.1 41,4Ajdorlf ir 	 1. JA —
A j13-1.1 j...•	 1 V
Appendix 5.7 The Arabic Version of the Ouestionnaire
(4)	 o",11.)	 )	 t.:41.9141	 kr.-14 z••1,1;i	 c.)=-01	 Ji L512Ail 4fte.phil a.f4--, 1.. — 1
4t'. a f.......
1.0.•
a j.1..a
41°
air....4
.6.45—..
is 5.6 ...
4iadiaia.•
"f
411.4
.A.1. it 1
t.,,tiAl
4.:44fiiii 4:4:4 41,..0 r.:43 cd. YLe
1 a t r r 1 ...:A.A,it 3-4A. 4
1 0 t r Y 1 .(0n-line / real-time) 1-v.,y0 x4,611 f...?au. - y
1 a t r Y 1 2.-.1a:NI i vyl 3.;,-; — c
1 a t r y n ..4.,..,..A.4-1:3,...Let z...6.-,Vi j 11.,64.ill alti)l-
1 a t r Y 1 . a..,.,..-1_4-1 .1.........tel at,J1 j a...-1).1— —A
Ji 4:49140	 -.44.e.j.z.z.Aji3 _Lae. Ld.p	 Y L,P=11 k,"?-1	 (..)-Pjij j3 cit LI1	 ;Lai - A
•(	 2/6-Pri.r 01` ;_rj6 e—a' )Lai ) •	 1-4	 01-L4	 • kei-6- at7-1.4 WaLif
"It' Jill di./ aiir j.bil Y i.4.1, ilk/ y 4...........0 414..10
0 t r y n ,,,,...til 46.11 aa1.1:31 —1
.	 JI	 uJi &Lir ;jai alp k31.-.11 j..1f31	 Lsic	 j3 4t	 ej—•
". 4 jii i iiiii1 '04 d'ili Y 44•:q dilif Y jelivell
0 t r y n .c.A.16.1.1 xi.i; j 1/4....u.r.11 xli — i
a t r r 1 45.4 v c.A.Atj c.,6.4.4.4 j ze.0.1 01 4i ) ‘,.._,I.:....A. c,,Idt — ,..,
.(kii...1.1 a........lt xt,...II j ;...,‘,11 j j cA, 1611 :,:z j zly ,,ii 0.1p
( 3.1, L) (57,;-t
 JA, — __,...
Appendix 5.7 The Arabic Version ofthe Ouestionnaire
4.1.21i141 immi1s),•11 34.41 ig 241611 jla.4 : 041111 0 .0., 11
a,,,at :41 jiui,k	 J.. ,j1 	— y .
,i..4 4 401.—JI Alp.," .0
,P6ili
4PIL°
,
tkr
2 I i° 21....jv ziet.a. 4....1,
ur
.Ltis 1
aPl.....
1 0 t r r t 4.-...-L,...s.c. ,I.. ....,..
	
r 	 _04 ::,.,,,ue calf! 141.40i.ssl .-•. i
ccal.j.lail ,...„. jacil .1.4-1 te...U; c3:14.v. ji ai......;, 1.4.$	cj,..a.11 .101.1.; ax.,_;123
.i..x...o ...u....si :14:4 j....„,
1 .0 t r 4...al ,Laii9/ e OfiAlg aill ,i400.11 vate Os Liri;iar— .,.)
0.1.c rti_ jui.. fas. jltil j...,.... olc, c.-.,..,-	 .,.. c.-.4.9.1.11 4.,.. - db . 4 Lopez,:
.42.41 cgall:ii	.z.k.i1,1.1 i......i; Z.11141).. j)kk...I
1 o t r r 1 .1,sim .E....ik 4.ti* 4 0(..441.1 4..L4-1..th 4.41./h Zaid .idir ii.to --1-
c...4....-)L4211 Cx. ! j...oill :Llij c.,.... WC ay,.., (....Lc cJLII L.6.... uls. (...t.,....- ,:e
.,...A.A..41.,,,ic 4
1 0 t r r t Ja.i.9 (.).	 CzaaAP 1.!...' ...."- iv...4M 
j,,. 
ler/j.6114.7b:j.b pt. '.1,&..--.4 -- .1
.....,.....614 3Ia 4,..a..3111 '.3.4,1...1.1 J.4-.. L. 	 c..A.,..".1.1_, .z.,)6.-.3.1.1
1 0 t r r 1
,
/....,j...2...-- 4..buda-I 4.441 4..1./Sii e.t_purs.,e,:d..ilt.1...rtit ;air 0.4r — j
j111.1	 -	 ,z.stttuti 4	 a yri__;,..u.. fap	 j,.... „Ic......,,	 ce	 , - —
fLt....11 1.451,4., (CAATs ) ,„....i.4-1 0..1.*:-.1, 11.k)tt.,..)
•Art ..11, a.,...i...ii
I rij	 .4:41	 c..5J10/...iivelle.slo 	 L.	 —y n
. 0:M8	 Li../AcpS/ o rs:f a,- LiChi c 
4-9 JAW/
— i
..:-.A.4.1.1 'il j Lai.o...6 c kij...1.4-1 k......1.41 '.6.1=Ati cf• 0.,61./I:: cy-th J.,...ril craloy isisiC i;5.1.1 — y
j,..x1.1 4J.,LI..01 :0.511 :L..1C :).41..i.< rap -
..,.......1.4-1 jr. 4=..1.71.1 al2,1:, (.1.1.2;e:...1 — a
,:vi.,1,1.1 ‘Liro..4;— —41
Appendix 5.7 The Arabic Version ofthe Ouestionnaire
o.y0 ;11:41.43: j:04.110,101
. ,14. 1621 kiliS ait‘ 4 .tbi-J1 r.i.c. :LT.)4 ... Ot,i.. d'ii ‘..) 6:-...a..ii ,;-,Ji t,..401 j,li ,./.. ,iii alo al.4:11 jt ck..6.11 4 ‘,....kg cs Ili : icjae 9,
- dud ,z,u6.4 josr;...d , ,:‘.-.. y/ as op.ut,20a.,,,sic jp,i-, ij ,ri.fr di
	 • 0.--Clili	 - —...•it
	• Li----7111	 • 4rj..1-Ji
	 • 10,41
.40,1A A/Aria/ slia.a/ft sad,' ;th...* Si/ 6.1.e.,C- alreLT-/ 4).e .1.51/ 'Lai ‘4.) .L yi 413 z"..:, ut.auirir alp .N.•.fi- /At
Nt
)(INGDOM OF SAUDI ARABIA
Ministry of Higher Education
11.Imam Muhammad Ibn Saud
Islamic University
ii-t/als	 :1/4..—-14t
JILZJI jjI
)))	 C•	 )(k..12.0
Appendix 5.8 A Sample of the English Version of the Cover Letter for the
Main Ouestionnaire Participants
Dear Participant:
I am a postgraduate student from the Accountancy Department at Imam University. I
am currently undertaking PhD research on "The influence of information technology
on audit risk" under the supervision of Dr. Andrew W. Higson in the Business School
at Loughborough University in the UK.
Given the developments in accounting systems, the questionnaire enclosed seeks to
elicit opinions about how auditors audit IT-based accounting systems. I should stress
that the questionnaire is not concerned with the use of information technology by
auditors in the administration of the audit (e.g. planning, controlling and recording of
audit work etc.).
Your response to the questionnaire will be treated in the strictest confidence and no
comments will be attributed to firms. If you would like to receive a summary of the
results, please complete the address at the end of the questionnaire.
Your participation in the research is vital to the successful completion of this study and
is greatly appreciated.
Yours sincerely,
Abdullah Al-Fehaid
KINGDOM OF SAUDI ARABIA
Ministry of Higher Education
II-Imam Muhammad Ibn Saud
Islamic University
	 4t1
a LAP r.LA:11 VI)
*1: ,?Zy, 64
.h) 4<i,Cill;AYACAN/N3to
Appendix 5.9 A Sample of the Arabic Version of the Cover Letter for the
Main Questionnaire Participant
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Appendix 5.10 A Sample of the English Version of the Cover Letter for
the Pilot Ouestionnaire Participants
Dear Participant:
I am a postgraduate student from the Accountancy Department at Imam University. I
am currently undertaking PhD research on "The influence of information technology
on audit risk" under the supervision of Dr. Andrew W. Higson in the Business School
at Loughborough University in the UK.
Given the developments in accounting systems, the questionnaire enclosed seeks to
elicit opinions about how auditors audit IT-based accounting systems. I should stress
that the questionnaire is not concerned with the use of information technology by
auditors in the administration of the audit (e.g. planning, controlling and recording of
audit work etc.).
Carrying out this research has required the use of the questionnaire as an instrument for
collecting the data for this study. Your firm was chosen because of its good reputation
in encouraging academic research and also its positive co-operation with researchers. I
would be grateful if you could answer this questionnaire referring to the following:
1- If there were any unclear or ambiguous questions (please mention the revised
questions if possible).
2- If there were any questions that should be added (please mention them).
3- If there were any questions that should be deleted (please mention the reason).
4- Please indicate approximately how long it took to fill in the questionnaire (the time
that is expected to fill in this questionnaire is less than 15 minutes).
Your response to the questionnaire will be treated in the strictest confidence and no
comments will be attributed to firms. If you would like to receive a summary of the
results, please complete the address at the end of the questionnaire.
Your participation in the research is vital to the successful completion of this study and
is greatly appreciated.
Yours sincerely,
Abdullah Al-Fehaid
(INGDOM OF SAUDI ARABIA
Ministry of Higher Education
1-Imam Muhammad Ibn Saud
Islamic University
	 4t I
a LAS I LJl
tin 	 " •
Appendix 5.11 A Sample of the Arabic Version of the Cover Letter for the 
Pilot Questionnaire Participants
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